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MINERALOGY AND PETROGRAPHY/ 

Petrographical News. — The eruptive rocks of Velay, Haute 
Lioire, France, in the order of their age are basalts, trachytes and tra- 
chytic phonolites, augite andesites, porphytic basalts, nepheline pho- 
nolites and nepheline basalts. Termier,^ who describes them, gives but 
a few brief notes on each type. The younger phonolites form the lar- 
ger part of the hill. They contain aegerine in light-green porphyritic 
crystals, and in microlites. At the south-east of St. Pierre-Eynac are 
tertiary clay slates cut by dykes of phonolite, whose tiny veins pene- 
trate metamorphosed phases of the elastics, and are thus consequently 
regarded as the agents producing the alteration. The rocks represent- 
ing the first stage in the alteration consist of granitic debris, in which 
secondary opal has been deposited around the feldspar and quartz 
fragments. In some instances, in addition to the opal there have 
been formed also secondary quartz and calcite, the former as a fibrous 
rim around the grains. In more intensely changed phases, the slate is 
traversed by veins of phonolite, whose contact with the sedimentary 
rock is not visible, since on both sides of it the material of the phono- 
lite has thoroughly impregnated the slate. On the other hand the 
phonolite of the veins contains sphene, but no augite, while the normal 
rock contains an abundance of aegerine, but no sphene. In the final 
stage all the quartz of the slate has disappeared, and the rock is com- 
prised principally of opal, serpentine and clay (halloysite?), with pleo- 
naste, colorless augite and hornblende as new products. The alteration 
is thus a silicification. In other, more rare cases, it is a feldspathizsr 
tion. — Hutchings^ has recently studied the material of which slates are 
formed, having examined for this purpose, clays and micaceous sand- 

» Edited by Dr. W. S. Bayley, Colby University, Watcrville, Me. 

» Bull. d. Serv. d. 1. carte Gcol. d. Fr. No. 13, 1890. 

* Geological M.igazine VII, 1890, pp. 264 and 816, and lb. 1891, p. 164. 
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stones from near Seaton, England, north of Newcaatle-on-Tyne. The 
harder shale layers are composed mainly of mica, quartz, feldspar, 
zircon and other accessory minerals, as garnet, rutile, anatase, tourma- 
line, sphene and barite. The biotite is the first of these to undergo 
change under the influence of weathering processes. In the case studied 
it has not changed to chlorite, but has become bleached and has yielded 
epidote. The quartz and feldspar are uniformly distributed throughout 
the mass, while the mica usually lies out Its flat surfaces in the bedding 
planes. In addition to the mineral grains already mentioned there is 
present a sort of groundmass or paste, made up of indistinctly granular 
matter, with microlites of various kinds and a large amount of a fine 
micaceous substance, besides large plates of secondary mica. In a 
fine grained portion of the deposit, the paste is quite abundant and in 
it are numbers of minute rutile needles, flakes of ilmenite, some small 
perfect crystals of tourmaline and a considerable quantity of the secon- 
dary mica (muscovite), which diflers from the clastic mica in that the 
edges of the grains extend out between the surrounding minerals, and 
the plates are full of minute rutile needles. In the very finest grained, 
smoothest clay bands of the region, the paste forms the largest part of 
the mass, while the well marked clastic grains are few in number, the 
biotite having disappeared entirely. Kaolin was not certainly recog- 
nized in even the thinnest sections of fire-clay, the fine grained granular 
substance of which this clay principally consists, being mainly the paste 
described above. The abundance of rutile, that is so noticeable a feature 
of the clays examined, is supposed to have originated upon the decom- 
position of the biotites, and the muscovite (or sericite), by the alteration 
of the pafite. This mineral gradually increases in quantity, and then 
under the influence of pressure is so orientated that a micaceous slate re- 
sults. The absence of biotite from most slates is thought to be due to the 
easy decomposability of the substance ; and its presence in the sediments 
from which some slates were formed is thought to be indicated by the 
large percentage of rutile and epidote in the latter. In his second con- 
tribution to the subject the author describes the results of a separation 
of the components of a fine clay by fractional levigation, and an ex- 
amination of the separated portions. He concludes from his study 
that nearly all the muscovite of slates, and all of the rutile bearing 
variety, is a secondary product, subsequent in origin to the deposition 
of the material from which the slates were formed. — ^The iron ores of 
Sao Paulo, Brazil, are found in two principal districts, the Jacupiranga 
and the Ipamena. In the first locality the ore, with a violet titaniferous 
pyroxene, forms a schistose rock, in which pero&kite, apatite and a 
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zeolitized silicate are accessory constituents. As the amount of the ore 
increases, that of the other constituents decreases, until in some cases 
an almost pure magnetite results. By weathering the augite gives rise 
to mica in abundance. In some cases the pyroxene rock is found asso- 
ciated with layers in which magnetite and nepheline are the principal 
components. This Derby^ believes to be genetically connected with the 
ore-bearing rocks, which he calls jacupirangites, and regards as eruptive. 
Much of the ore of the Ipamena district originally occurred with acmite 
and apatite as segregations in acmite syenite, which is now highly 
decomposed, so that the segregations are scattered like boulders 
over the ground. Fouque' has redetermined the minerals of the 
Santorin rocks and has discovered that his former determinations of 
some of them were erroneous. In the pumice of Acroti, Isle of Thera, 
composed of glass fibres with opal material between, are little trans- 
parent crystals whose nature has heretofore been in doubt. A new 
examination proves them to be alunite. A quantity — separated and anal- 
yzed—gave : SO,=38%, Al A=37.3%; H,0=13.3; alkalies=11.4^. 
The blocks enclosed in the lava of 1886, formerly supposed to consist of 
wollastinate, /oMai^tf and melanite, are now known to contain in addition 
to these substances anhydrite. The interiors of the nodules are composed 
almost exclusively of anhydrite, with a little augite and other con- 
stituents of the enclosing rock, in which are wollastonite and melanite. 
— Four small boulders of nephrite from British Columbia have been ex- 
amined by Harrington.' Three were found near Lytton on the Fraser 
River, and the fourth in the upper part of the Lewes River, near the 
Alaskan boundary line. The composition of each is as follows : 

8iO, Al.O, FeO MnO CaO MgO Loss 8p. Gr. 

1. 55.32 2.42 5.35 .52 14.00 20.16 2.16 3.0278 

2. 56.98 .18 4.59 .17 12.99 22.38 2.64 3.003 

3. 56.54 .40 3.61 .16 13.64 22.77 2.92 3.01 

4. 56.96 .51 3.81 .53 13.29 22.41 2.91 3.007 

No. 3 contains pale hornblende crystals extinguishing at 8^-18^. 
— Derby^ has discovered that xenotime is an almost universal consti- 
tuent of muscovite granites, and presumably of other acid potash rocks. 
Residues obtained by washing the powder of such rocks in a gold 
washer's pan nearly always yields xenotime and monazite. Eighty-six 
and two-thirds percentage of the undoubted muscovite granites from 

* Amer. Jour. Sci., Apr., 1891, p. 311. 
» BuU. Soc. Franc, d' Min.. 1890, XIII, p. 246. 
•Trans. Roy. Soc. Can. 1890, p. 61. 
*Amer. Jour. Sci., Apr., 1891, p. 308. 
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Brazil, examined by Derby, disclosed the presence of this accessory, 
which is thought by him to be as constant a constituent of these rocks 
as any mineral save zircon. Experiments made with granites from the 
United States seem to indicate the value of the pan as a petrographical 
instrument in the study of the rare and heavy components of rocks. 
— ^The rare blue hornblende riebeckite i« reported by Cole^ in three 
pebbles found in the drift of North England and of Wales, in addition 
to its occurrences in the microgranite of Mynydd Mawr, where it was 
discovered by Harker and Bonney a few years ago. 

Mineralogical Neivs. — General. — Since many of the supposed 
paramorphs have been proven within recent years to be due not to the mo- 
lecular rearrangement of material already existing, but rather to the solu- 
tion of some original substance and its replacement by a new deposition, 
Bauer' has re-examined the pseudomorphs of rutile after hrookite from 
Magnet Cove, Ark., to determine whether or not the substance is a true 
paramorph. After studying many thin sections of the brookite, rutile, 
and intergrowths of the two, he concludes that the latter are true para- 
morphs, the rutile originating in a molecular re-arrangement of the 
TiO,. The rutile begins to form on the exterior of the brookite crys- 
tals, or along cracks in them, as needles penetrating the brookite sub- 
stance. The rutile pseudomorphs after anatase from Brazil, the Urals 
and other^ localities, are also declared to be true paramorphs. The 
same author has also re-examined the Michel-levyite of Lacroix, which 
Dana declared to be barite, and finds that Dana's statement is correct. 
The axial angle is large, but it cannot be measured, as the acute bisec- 
trix does not enter the field of view. The mineral differs from oi^ 
dinary barite only in the possession of a very perfect cleavage in the 
direction of one prismatic face. On the base it shows twinning striations 
resembling those of plagioclase. The twinning plane is the prismatic 
face parallel to which is the most perfect cleavage. The structural 
peculiarities of the Perkin's Mill barite are all due to this abnormal 
cleavage, which in turn is dependent upon the twinning, which is new 
to the mineral, and is probably the result of pressure. Measurements of 
druse crystals of the same substance yield the forms characteristic of 
barite and the new plane tV Poo' with a: b: c:=.8152 : 1 : 1.3136. — The 
mineral associated with calcite and phillipsite as druses on the leucite, 

1 Miner. Magazine, IX, 1891. p. 222. 
»Neues. Jahrb. f. Min., etc., 1891, I, p. 217. 
» lb. p. 250. 
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tephrite of Eulenberg in Bohemia, proDOunced by Zepharovich' to be 
orthoclase, has been carefully investigated by Granzer,' who thinks it 
more likely to be a zeolite. Its crystallization is probably triclinic, 
though by the parallel growth of many individuals there is built up a 
form closely resembling that of orthoclase. — The minerals characterizing 
the hollow spherulites of the rhyolite of Glade Creek,' Wyoming, and 
of Obsidian ClifT, in the Yellowstone National Park, like those found 
in other lithophysse, are thought to be the results of acqueo-igneous 
fusion upon the material of the acid lava. The most abundant mineral 
thus formed is quartz, whose crystals are either attached to the walls of the 
cavities, thus exposing only one termination, or are interlaced forming 
a network built up of crystals occasionally doubly-terminated. Both 
the rare + I R and — 1 R are well developed, and also the equally 
rare forms d=} P}. The next most noticeable mineral iBfayalite, whose 
habit has already^ been described. In some of the more irregular 
cavities at Glade Creek are accumulations of very small aanidine crys- 
tals, hornblende and biotite, of which the latter is never found associated 
with fayalite. — The rhodizite from the Urals, which has been declared 
to be regular with oo O and §, is pyroelectric. The examination of it, 
extinction and its interference colors shows it to be pseudosymmetrical, 
it being in reality monoclinic^ with a: b: c:=.707 : 1 1. ^=90°. The 
dodecahedron becomes OP, — P, + P and oo Poo'* and the tetrahedron 
P^ and 00 P 2\ An interesting series of experiments made by the 
same mineralogist on jeretnejemte lately described by Websky' shows it 
to consist of an interior hexagonal kernel, surrounded by two zones with 
some orthorhombic properties, and an external one, with the charac- 
teristics of the kernel. The density of the material in each zone is the 
same, and its reaction under .pressure and temperature is similarly 
slight. The kernel and the peripheral zones are uniaxial and negative, 
while the other two zones are biaxial, the inner one possessing the lar- 
ger optical angle. The explanation of the phenomena offered by the 
author is to the effect that in the first stage of the minerars growth it 
separated as an orthorhombic substance on the walls of the cavity. 
Upon this were deposited zones two and three, after which the cavity was 
filled by what is now the kernel. The optical anomalies of pliacolite 

» Sit. d. Kais. Ak. d. Wiss.. 1885. X, p. 601. 
«Min. u. Petrog. Mitih., XI, 1890, p. 277. 
biddings & PenBeld : Aroer. Jour. Sci., July, 1891, p. 39. 
*Ib. XXX, July, 1885, p. 69, and lb. p. 271. 
■ * Klein. Ncucs. Jahrb. f. Min., cic, 1891, 1, p. 77. 
•lb. 1884. 1, p. 1. 
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and chabazite are ascribed to the same causes as those assigned to the 
anomalies of analcite. — Some doubt having been cast upon the correct- 
ness of Baumhauer's conclusion that n^spAeZtne is trapezohedrally hemi- 
hedral, the mineral from three bombs of Vesuvius has again been exam- 
ined. The figures produced on the qo P faces of crystals, upon etch- 
ing with HCl and HF, are unsymmetrical ; consequently their crys- 
tallization is either pyramidal or trapezohedral hemidedral, and the 
forms are hemimorphic with respect to the vertical axis.^ — Saltman 
records the following as the composition of a melanite from Oberroth- 
well in the Kaiserstuhl : 

SiO, TiO, ZrO, A1,0, Fe,0, Mn^O, FeO CaO MgO Na,0 K,0 Loss 
30.48 11.01 1.28 3.13 15.21 .28 3.84 30.19 2.28 1.65 .19 
It is interesting for the large percentage of titanium shown by it, and 
for the considerable quantity of zirconium, which has heretofore never 
been found in any member of the garnet group. — After examining criti- 
cally more than fifty analyses of vesuvianite, Kenngott' concludes that 
the composition of the mineral must be represented by a formula of two 
parts, like that of apatite. The silicate portion may be represented by 
4 (2 RO. SiO,) + 2 RA, 3 SiO, [=4 R", SiO, + R'", (SiO J,]. The 
composition of the non silicated portion is not yet known, but it prob- 
ably contains the hydroxyl group, sodium, potassium, and sometimes 
flourine, in varying proportions. — Almogen* crystals from the Pic-de- 
Teyde, Teneriff" are tabular in habit. They are negative and cryst- 
tallize monoclinically with a: c=l : .825. /?=97°34'. — Rose colored 
dodecahedral garnets from Xalostic, Mex., have been analyzed by De 
Landero.^ Their density is 3.516 and hardness 7.5. Their composi- 
tion corresponding to (Ca Mg), ( Al Fe), (SiOJ,, is : 

SiO, A1,0, Fe,0, CaO MgO MnOBaO Res. 

40.64 21.48 1.57 35.38 .75 tr. .17 

— Some good sections ofpericline from the Pfits^chthal, Tyrole, have 
been very carefully studied by Miinsig.* Their optical properties in- 
dicate that the substance is not a pure albite, but that it is an inter- 
growth of oligoclase (ab-an) with albite. The former comprehends the 
larger part of the pericline crystals, the latter appearing in it as small 
irregular flecks. Both feldspars are twinned according to the pericline 
law, with the albite apparently occupying pores in the oligoclase. — Des 

iBaumhauer: Zeits. f. Kryst. XVIII, p. 611. 
Mb. p. 628. 

'Neues. Jahrb. f. Min., etc., 1891, 1, p. 200. 
«Becke : Min. u. Petrog. Mitth., XII, p. 45. 
»Amer. Jour. Sci., 141, 1891, p. 821. 
•Ncues. Jahrb. f. Min., etc., 1891, II, p. 1. 
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Qoizeaux* notes the similarity in habit between chaleopyriie crystals 
from Cuba and those of the French Creek Mines in Chester Co.,' Pa. 
A comparison of recent analyses of violan and anthocroite leads 
Igelstrom' to the conclusion that the two are identical. — In a recent 
brochure of the American Geological Society, Kunz* announces the 
discovery of small diamonds in the alluvial sands of Plum Creek, 
Pearce Co., Wis., and the occurrence of fire opal in a vesicular basalt 
at Whelan, Washington. — Sandberger' has found pseudomorphs of 
markasite after pyrargyrite at Chanarcillo, Chile. 

Miscellaneous. — Syntheses. — Lorenz* has produced crystallized 
zinc sulphide by the sublimation of the amorphous salt in an atmosphere 
of ammonium chloride. The action is explained as taking place in two 
stages — first, the formation of zinc chloride and its sublimation, and sec- 
ond, the action of sulphuretted hydrogen upon this salt. By the action 
of dry H^on the respective metals crystalized troilite, millerite, umrtzite 
and greenochite were formed. The first is in little opaque tabular crys- 
tals, that are at first silver white and afterwards bronzy-yellow in color. 
According to Prof. Groth, they are probably hemimorphic. In addi- 
tion to the greenockite there were produced in the same operation other 
crystals that are seemingly cadmium sulphide. — ^Though the synthet- 
ical production of augite is not a difficult problem, that of hornblende 
has heretofore resisted the best efforts of mineralogists to effect it. 
Chrustschoff^ has however lately succeeded in obtaining the mineral by 
heating in a glass tube, from which the air had been extracted, a mixture 
of dialysed colloidal silicic acid containing 3% of SiO,, and dialysed 
solutions of AljOj, Fe (OH), and Fe (0H)„ with lime water, freshly 
prepared Mg (OH), suspended in water, and a few drops of sodium and 
potassium hydroxides. Upon heating these together for about three 
months at 550° the mixture became of a dirty-brownish-green color, 
when it was found to contain tiny hard grains of hornblende, analcite 
quartz, feldspar and diopside. The hornblende crystals were bounded 
by 00 Poo'*, Poo" and oo P. Their extinction c A O=17°50'. Their 

^Bull. Soc. Franc, d. Min,, XIII, p. 83o. 
^Cf. American Naturalist, 1889, p. 628. 
*Neues. Jahrb. f. Min., etc., 1890, II, p. 271. 
«Bull. Geol. Soc. Amer., Vol. 2, p. 638. 
^Neues. Jahrb. f. Min., etc., 1891, 1, p. 199. 
•Ber. d. Deutsch. Cbem. Ges. No. 9, 1891, p. 1501. 
^Neues. Jahrb. f. Min., etc., 1891, II, p. 86. 
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double refraction was negative and pleochroisin strong. 2 V=82°, and 
composition : 
SiO, AUO, Fe,0, FeO MgO CaO Na,0 K,0 Loss 
42.35 8.11 7.91 10.11 14.33 13.21 2.18 1.87 .91 
— Otto and KIoos* find perfect crystals of periclase on a niufiel in 
which magnesium oxychloride has been heated. 

General. — The solubility of quite a number of minerals in pure water 
and in dilute salts has been carefully investigated by Doelter.* The sul- 
phides, sulpho'Salts, oxides and silicates examined are slightly soluble in 
water, with the addition of sodium sulphide the solubility of the first 
two groups is increased while that of the oxides is increased by sodium 
fluoride. The carbonate of sodium appears to produce but little efiect 
upon these. The silicates are more readily soluble in carbonated water 
and in dilute solutions of sodium carbonate. Distilled water seems to 
act simply as a solvent upon all classes, whereas the other reagents 
produce more or less decomposition. Gold is dissolved to some extent 
in both the silicate and the carbonate of sodium at high temperatures. 
— Two instruments for the observation of the optical properties of min- 
erals at high temperatures are described by Klein/ and a third by 
Fuess.^ One is adapted for use on the microscope, where temperatures 
not greater than 450^ are required. The second allows of observations 
at a bright red heat, the source of heat being electrical. The third is 
for use with gas. — Miers*^ gives a description of a simple and cheap, 
though quite accurate goniometer for student's use. — Rinne* outlines an 
easy method of determining the character of the double refraction in 
uniaxiol and biaxial crystals in converged light, based on the use of the 
gypsum plate. Practically the determination depends largely u{X)n 
the colors of difierent segments of the microscopic field. It is espec- 
ially valuable in determining the sign of weakly doubly refracting 
substances. — ^The fifth part of Hiutz's Handbuch der Mineralogie^ 
concludes the treatment of the mica group, and deals in the usual 
thorough manner with the chlorite and serpentine groups. 

»Min. u. Petrog. Mitth.. XI, 1890, p. 819. 

'Neues. Jahrb. f. Min., etc., 1890, 1, p. 65. 

*Ib. B. B., VII, p. 408. 

^Min. Magazine, IX, 48, p. 214. 

•Ncucs. Jahrb. f. Min., etc., 1891, 1, p. 21. 

^Leipzig 1891, p. 641-800. 

^Ber. d. Deutsch. Chem. Gesell. 1891, p. 1488. 
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MINERALOGY AND PETROGRAPHY.^ 

Petrographical News. — Several contributions to the subject of 
the ori^n of spherulites have recently been made by Messrs. Cross and 
Iddings, and one on the minerals occurring in hollow spherulites by 
the latter gentleman and Penfield. Iddings' diptinguishes two kinds 
of spherulites; one composed of radial fibres forming the compact 
spherulite ; and the second consisting of jointed and branching fibres 
of feldspar, separated by tridymite scales and gas cavities. Grada- 
tions between small, dense spherulites composed of micro-felsite, and 
large ones, the nature of whose structure can be determined, were traced 
in many instances, and from them the conclusion is reached that micro- 
felsite is in many eases but a microscopic intergrowth of feldspars, 
elongated parallel to the clino-axis, and quartz, and that the spherulites 
are but special phases of granophyric growths. The discovery of tour- 
maline and mica, especially near the margins of spherulites, is an addi- 
tional proof of the correctness of Iddings's view that spherulites are 
the result of crystallization of pasty rhyolitic magma under the influ- 
ence of moisture. These two minerals are younger than the smaller 
compact radial spherulites of the rock, and older than the final crys- 
tallization of the residual magma between the spherulites. In the por- 
ous spherulites with branching fibres, or the lithyophysse, some of the 
fibres are negative and others positive in the nature of their double 
refraction ; that is, some are orthoclase crystals elongated parallel to c, 
with the plane of the optical axes normal to the plane of symmetry, 
and others are elongated parallel to a, with the plane of the optical 
axes in the plane of symmetry. The essential characteristic of spheru- 
litic growth is the internal structure of the spherulites. These are not 
made up of amorphous substances under a strain, but of definitely 
crystallized minerals arranged radially with one or several centers of 
crystallization. Under this head, according to the author, would fall 
granophyric intergrowths, which are radially branching aggregates of 
orthoclase and quartz. Cross' places emphasis on the valuelessness of 
the term microfelsite in petrographical nomenclature, as he finds the 
material to be an aggregate of quartz and orthoclase, two definite min- 
erals, and not the ill defined substance described by Rosenbusch. He 
attacks both Rosenbusch's and Levy*8 classification of spherulites as 
incapable of covering the handsome bodies found by himself in the 

^Edited by Dr. W. S. Baylcy, Colby University, Waterville, Me. 

*BulL Phil, Soc, Washington, xi, p. 445. 

>Ibid,»,p.411. 
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rhyolites of the Silver-Cliff-Rosita miniDg district in Custer County, 
Colorado, where spherulites occur of all sizes, up to ten feet in diam- 
eter. All are products of the consolidation of a magma, whose com- 
position is 

SiO, A1,0, FeA FeO MnO CaO MgO K,0 Na^O H,0 
71.56 13.10 .61 .28 .16 .74 .14 4.06 3.77 5.52 

or about i alkaline feldspar and i free silica, from which nearly all of 
the Ca, Mg, etc., had been separated as phenocrysts of plagioclase 
before the formation of the spherulites. The oldest of the spherulites 
are minute bodies, in some of which a granophyric growth is detecta- 
ble. The large ones are found in many generations. Some contain 
internal cavities, while others are compact. The hollow spherulites are 
composed of radiating branching orthoclases, with opal and other forms 
of silica between the fibres, forming a mass through which are scat- 
tered minute balls of trydimite or grains of quartz. Another type of 
spherulite is the trichitic, in which the feldspars are branched and 
curved to an unusual degree, forming a radiating bunch parallel to 
whose radii trichites of magnetite are arranged. Both hollow and 
trichitic spherulites are often surrounded by a supplemental growth in 
which the feldspar is in very delicate needles. The various genera- 
tions of spherulites locally make up the entire rock, but usually there 
is a little residual material consisting of glass, of another radiate 
growth, or of a combination of both. Compound spherulites are com- 
posed of regular orientations of successive growths. The many spher- 
ulites of quartz that have been described are thought by the author to 
be largely feldspar and quartz aggregates, in which the orthoclase is 
elongated parallel to c with the abnormal optical orientation, and thus 
have a positive double refraction, when they are with difficulty distin- 
guished from quartz microlites. Cross has traced unmistakable pris- 
matic orthoclase down into fibres, and so seems warranted in stating 
that determinations of the character of the material of spherulites 
based entirely on the character of the double refraction of the fibres 
are worthless. Some of the spherulites of the Colorado occurrence 
consist entirely of positive feldspar, while others are composed of mix- 
tures of this with a negative variety. With reference to the origin of 
spherulites, Cross reaches the same conclusion as that reached by 
Iddings ; the mass in which spHerulitic growth was set up must have 
come to rest and consequently must have been pasty, since fluidal lines 
cross the spherulites undisturbed in their courses. During the forma- 
tion of some of the spherulites the mass again became pasty, and in 
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certain areas became colloidal, then rapid crystallization was set up 

and the branching forms resulted. Though the main features of 

the Rapakiwi granite have long been well-known through the descrip- 
tions of Ungem-Sternberg, but little information has been granted 
us as to its occurrence and structural peculiarities. A recent article 
by Sederholm^ gives an account of the varieties of the rock* and out- 
lines their modes of occurrence. The peculiarity common to all varie- 
ties is the occurrence of porphyritic crystals and the possession of a 
granophyric ground mass. The prevailing type possesses phenocrysts 
having an elliptical form and surrounded by a rim of oligoclase. The 
orthoclase is never pure, but it contains plagioclase particles and grains 
of quartz, and biotite or hornblende, the usual constituents of the 
groundmass. These inclusions are often arranged ' concentrically. 
The peculiarity of the structure of the ground mass is the idiomor- 
phism of the quartz, which is often intergrown with the feldspar, lepid- 
omelane and hornblende in micropegmatitic forms. The place of the 
orthoclase phenocrysts is sometimes taken by an aggregate of orthoclase 
and quartz grains, surrounded by a radiating rim of orthoclase and an 
exterior one of plagioclase. Miarolitic cavities are filled with fluorite. 
As the orthoclase becomes smaller the structure of the rock becomes 
more granitic, at the same time the amount of orthoclase decreases 
and microcline takes its place. The finest grained varieties occur as 
dykes in the others, and are finely granophyric. All these varieties 
occur in the Wiborg district in South Finland, where, on account of 
their remarkably easy weathering and the consequent production 
of granitic debris, they are well known. This easy weathering is 
ascribed by the author to mechanical rather than chemical agencies. 
At Aland and other regions types are found resembling more or less 
closely those described. In some, porphyritic crystals of oligoclase 
occur in a micropegmatitic ground mass of quartz and orthoclase, and 
in others prophyritic quartzes in a granophyric ground mass. Between 
the branches of the quartz in the grauophyre are small areas of coarse 
grain, and in these are found the miarolitic cavities. Not only do the 
rocks described occur in Southern Finland, but they are found also in 
the Southwestern portion of the same country, as well as on the islands 
off its coast and in the Eastern part of Sweden. All the varieties are 
supposed to be phases of the same magma, the coarse-grained, deep- 
seated facies and the granophyric surface forms. For granitic rocks 
with idiomorphic quartz the author purposes to use the descriptive 

*Min. u. Petrog. Mitth., xii, p. ]. 
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term anoierite, because probably found at a less depth than the true 
granite. All the Rapakiwi rocks are thought to be post-archean, but 
not older than early Cambrian. Structurally they are supposed to 
represent the source of great radiating dykes and flows (Taphrolites). 

Among some rocks obtained by Doelter from the Cape Verde 

Islands, EigeP has discovered an augite-diorite, augite-syenite, nephe- 
line basalt, and two doubtful types, which he places respectively with 
the teschnites and phonolitea. The augite-diorite consists of ortho- 
clase in well-formed crystals, and gray plagioclase in lath-shaped indi- 
viduals, and irregular grains of augite and hornblende. The nephe- 
line basalt occurs as dykes in the diorite, and is composed of pheno- 
crysts of augite and plagioclase, a few olivines and probably orthoclase 
in a ground mass of nepheline, plagioclase and grains of augite and 
hornblende. The rocks to which the author assigns a place with the 
teschnites consist in large part of a groundmass of altered anorthite 
and orthoclase, in which are brown augite and hornblende, both altered 
on their edges to chlorite, a little biotite, magnetite and apatite. The 
composition of one of these is given as : 

SiO, A1,0, Fe,0, FeO CaO MgO K,0 Na,0 H,0 
39.64 16.98 6.61 9.31 10.58 6.65 3.09 5.95 1.32 

The phonolites are fine-grained rocks, made up of porphyritic crys- 
tals of acmite and red augite, sometimes zonally intergrown, and horn- 
blende, in a groundmass consisting of microlites of hornblende, 
augite, biotite, orthoclase, plagioclase, muscovite and magnetite, and 
little grains of a colorless mineral, probably orthoclase, in an isotropic 
base. Nepheline could not be detected microscopically, but is supposed 
to be present as the result of chemical tests. One specimen contains 
regularly outlined icositetrahedra composed of a nucleus of calcite 
and sahlite, and an external zone of biotite, that are regarded as 
altered garnets. Since this rock occurs between a well characterized 
phonolite and limestone it is thought to be a contact facies of the 
former. • 

The trachytes, audesites, basalts, etc. of the Upper Eifel have been 
subjected to a very careful investigation by Vogelsang.' The phono- 
lite and the leucite and nepheline basanites have no peculiar charac- 
teristics which need be referred to here. The basalts include plagio- 
clase, leucite and nepheline varieties, the former two of which have 
effected alteration in sandstones and graywackes, with which they are 
in contact. The trachytes are very much like the Drachenfels rock, 

^Miturahg. m. Petrog. MUth., 1890, xii, p. 91. 
•Z<i/. d. d. geol, Geseii., xliii, 1890, p. 1. 
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and like some specimens of this, it contains tridymite in its ground 
mass. The most interesting type studied is hornblende andesite. This 
also contains tridymite in its groundmass, and also contains parallel 
growths of biotite and hornblende with [OP of the former parallel 
to 00 Poo of the latter. The hornblende is much corroded, and new 
hornblende and feldspar are among the products of its solution. 
Large numbers of concretions are characteristic of the rock. These 
are granular aggregates of cordierite, andalusite, siUimanite, feldspar, 
biotite, pleonast, corundum, rutile, quartz, garnet, zircon and magne- 
tite, and are sometimes schistose. The author thinks that they were 
originally inclusions of sillimanite-cordierite gneiss or schist that were 
altered by contact with the molten mass of the andesite. He strength- 
ens his supposition by treating cordierite-sillimanite rocks with ande- 
site material, when he obtains an abundance of pleonast, which is one 

of the most characteristic minerals of the aggregates. The leucito- 

phyres of the Laacher-See region have again been subjected to a very 
thorough microscopical study. Martin^ has found them to consist 
principally of sanidine, leucite, nepheline, augite, and sometimes bio- 
tite and melanite phenocrysts in a ground mass of sanidine, nepheline 
and green augite, together with a little glassy base. He regards them 
as tertiary in age and separates them into two groups, according to 
the presence or absence of melanite. The former contain but 48.60 — 
49.25% of SiOj, while in the latter the percentage of this constituent 
rises to 53-54%. The mineral in the rock from Perlenkopf, thought 
by Rosenbusch to be perofskite, is melanite. The rocks from Seeberg, 
called trachyte by Zickel, are phonolites containing green and violet 
augite and nests of olivine. There appear to be gradations between 
the phonolites and basanites. The leucite-tufa of the region is a leuci- 
tophyre-tuff and the leucitophyre-nepheline tephrites and nephelinites 
of the Harmebacher Ley are all nephelinites. Some of the rocks of 
Selberg are feldspathic basalts, and nepheline basalts, the latter with 
leucite crystals altered to zeolites fnd augites filled with hornblende 
inclusions. 

At Democrat Hill and Mt. Robinson in the Rosita Hills, Col., 
are two vents of old solfataras, whose gases have so affected the rhyo- 
lite surrounding them that two entirely new and unique rocks have 
resulted. At the former place the original rhyolite is now replaced 
according to Mr. Cross^ by a cellular rock composed of alunite and 
quartz, and sometimes a little kaolin, whose cavities are lined with 

"^Zeit. d. d. geoL GtstlL^ xlii, p. 161. 
*Amtr. Jour, Sa., June 1891, p. 46B. 
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crystals of the first two minerals. The alunite is tabular and has a 
composition : 

SiO, A1,0, K,0 Na,0 SO, H,0 Fe,0,,etc. 
65.94 12.95 2.32 1.19 12.47 4.47 .65 

At Mt. Robinson the alunite rock is not quite so regular in charac- 
ter, since it contains in places little tablets of barite. Toward the 
West of the ridge on the top of the mountain is another unique rock 
composed almost entirely of quartz and diaspore. The composition of 
this rock is as follows : 

8iO, TiO, AlA Fe,0, CaO Alk SO, P.O^ H,0 
76.22 .11 19.45 tr. tr. tr. .29 .13 3.82 

An analysis of the diaspore crystals implanted on the walls of its 

cavities yielded Al,03=83.97; H,0=15.43. Among the Archean 

schists of the Argentine Republic Kiihn' finds gneisses, mica schists, 
quartzite and phyllite. In the last three rocks but little of special 
interest was noted except in the case of the quartzite, where cordierite 
is supposed to have been discovered. The gneisses are divided into 
biotitic, muscovitic, and granulitic varieties, and a variety containing 
two micas. Each group contains fine and medium grained kinds, and 
one — the biotitic group — embraces a series of " augen-gneiss." The 
eyes are feldspars, whose outlines indicate that they were originally 
pheuocrysts in a porphyritic granite. Fractured crystal components, 
peripheral granulation of some of its constituents and an undulous 
extinction in others, all indicate that the rock has been subjected to 
enormous pressure. In connection with the discussion as to its origin 
the author gives an account of the views held on the subject of the 
origin of gneisses, and discusses their probable correctness. He con- 
cludes that gneisses produced by pressure became schistose after their 
constituents had formed, and that their schistosity is a direct result of 
the plasticity of the rock mass under pressure, and is not a conse- 
quence of numerous fracturings and re-cementings, as Lehmann would 
have us suppose. With reference to the chemical changes produced 
by dynamo-metamorphism the author gives descriptions of the altera- 
tion of garnet into biotite, and of tourmaline into pinite. He also 
gives an account of the weathering of garnet into hornblende, and of 
biotite into chlorite and epidote. The article is particularly interest- 
ing in its treatment of the characteristics of schistosity and the origin 
of the schistose structure. The constituents of the pegmatite veins 

^Neue5 Jahrb.f, Afin, etc.; B. B. vii,p. 295. 
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cutting the crystalline schists and granites of the Western part of the 
Argentine Republic have been carefully examined by Sabensky.*^ 
They are aggregates of orthoclase, microline, quartz and mica, with 
plagioclase, biotite, chlorite, tourmaline, garnet, beryl, apatite, zircon 
and hematite as accessory components. Both the potassium feldspars 
are intergrown with albite lamellae, inlaid parallel to a plane between 
00 P50" and 2P55-. The microline offered a fine opportunity for the 
study of its characteristics. An untwinned specimen gave as a mean 
of the measurements of its cleavage faces the angles 89° 30.6' and 
90° 29.4'. The peculiar grid-iron structure seen in certain thin sec- 
tions of the mineral is ascribed to twinning according to the albite 
law, and not to a combination of twins according to the albite and 
pericline laws. The arguments brought forward in support of this 
view are too involved to be dealt with in this place. They are clearly 
stated in the author's article. Gas and fluid inclusions were formed in 
the quartz, which mineral often possesses an undulous extinction. 
Quartz and feldspar are frequently intergrown to give rise to the 
graphic structure. This is explained by the author as a regular inter- 
growth of the two minerals in a manner analogous to that of ortho- 
clase and albite, 1. e., the quartz follows easy cleavage planes in the 
feldspar. 

Mineralogical Ne^vs. — Of some rare Argentine minerals recently 
described by Klockmann" the following deserve notice: Eukarite, 
Umangite and Luzonite. The first named is regarded by the author as 
a member of the galena group, in spite of the fact that it appears to 
possess a foliated structure and an hexagonal habit. One analysis 
yielded: Ag = 43.13 ; Cu = 25.32 : Se = 31.55, corresponding to 
Ag, Cu, Se, or a jolpaite in which Se replaces S. The mineral occurs 
in a vein with calcite and umangite, cutting a limestone of unknown 
age. The umangite has heretofore been mistaken for barite. An 
analysis of the purest material obtainable gave: Cu = 56.03 ; 
Ag = .49 ; Se = 41.44 ; Co,, HjO, etc., = 2.04, which corrected for 
impurities gives a result corresponding to Cu, Se,. Its density is 5.620. 
The mineral, which is new, is found massive and in the form of a very 
full-grained granular aggregate. Its hardness is 3. It has a metallic 
lustre and is opaque. Its streak is black, while its color in consequence 
of corrosion is a dark, cherry red or violet The name is taken from 
the locality in which it occurs — on the West slope of the Sierra de 

^N^eaus, Jahrb.fur Min., etc., B. B., vii, p. 359. 
"2>jfe. /. Kryst,, xix, 1891, p. 266. 
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Umango, La Kioja. Luzonite was described by Weisbach from Luzon, 
Philippine Islands, as a substance in all probability ieomorphous with 
jhrnatinite. It however has the composition of enargite, which accord- 
ing to Stelzner is not isomorphous with famatinite. Klockmann 
thinks the latter mineral and luzonite isomorphous, and r^ards luzonite 
as the dimorphous form of enargite. The luzonite is associated with 
barite as a reddish gray or light -copper-red, massive substance with a 
hardness of 3.5 and a density 4.390. Its composition is Cu = 47.36 ; 
8 = 32.40 ; As = 16.94 ; Sb = 3.08. The locality given for it is 

Sierra de Famatina, La Rioja. Analyses of a^strophyllite from the 

cryolite locality at St. Peter's Dome, Colo., and of Ucheffkinite from 
Bedford Co., Va., yielded Eakins" respectively : 

Ta,0, SiO, TiO, UO, ThO{YEr),0,(LaDi)30,Cc,0,Al,0, Fe,0, FcO MnO 
.34 35.23 11.40 1.21 tr. 3.73 29.02 552 

.08 20.21 18 78 tr(?) .85 1.82 19.72 20.05 3.60 1.88 6.91 

CaO MgO KaO Na,0 H^O Sp.Gr. 

22 .18 5.42 3 68 4.18 = R/' R/ SiCSiO^)^ 

4.05 .55 .06 .94 4.83 

The astrophyllite was very pure, so that the figures of the analysis 
must be regarded as representing accurately the composition of the 
substance, especially since they correspond so closely to the formula 
suggested by Brogger as the result of Backstroms investigation. The 
tscheffkinite was somewhat altered. In thin section Mr. Cross found 
a brownish transparent amorphous substance crossed by cracks con- 
taining reddish brown ochreous decomposition products and bands of 
colorless minerals that appear to be calcite and sphene, besides several 
darker minerals. The material analyzed by Price" was found upon 
examination to be as complex in composition, so that it seems probable 

that the substance has no place among minerals. The kamaeiie, 

tcmite and pleasite found in the Weliand meteorite^* were so easily 
separable that Davidson^^ has succeeded in obtaining a sufficient quan- 
tity of each for analyses. The kamacite is brittle and of the color of 
cast iron, while tsenite is silvery in lustre and is flexible. The results 
of the analyses are as follows: 

Fe Ni Co C 
Kamacite . . 93.09 6.69 .25 .02 
Tfienite . . 74.78 24.32 .33 .60 

^'^Amer, Jour, Set,, July, 1801, p. 84. 
^^Amer, Chem.Jour,, Jan. 1888, p. 88. 
^^JioTveil. Proc, Rochtsier Ac, Set., 1800, p. 86. 
»lb.. p. 64. 
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Both are magnetic, the latter evincing stronger polarity than the 
former. In etching, the kamacite is attacked more rapidly than the 
richer allov of nickel. Plessite was found to consist of fine lamellae 

■ 

of the two alloys above mentioned. Brown" has carefully exam- 
ined the bernardinite first described by J. M. Silliman," from San 
Bernardino Co., Cal., as a new mineral resin, and has discovered it to 

be in all probability the fungus PolyporuB officinalis, Weed finds^** 

that the ore deposit of the Mount Morgan gold mine in Queensland, 
Australia, is a siliceous sinter like that of the Yellowstone National 
Park, impr^nated with auriferous hematite. Both the sinter and the 

hematite are clearly hot spring deposits. A brief abstract of a paper 

read by Dr. Foote" at the Washington meeting of the A. A. A. S., 
gives an account of the discovery of black and colorless diamonds in 
a fragment of meteoric iron weighing forty pounds found at Crater 
Mt., about two hundred miles North of Tucson, Ariz. The diamonds 
usually occur associated with amorphous carbon in the cavities in the 

mass, which contains about 3% of Ni. Census Bulletin No. 49, by 

Mr. Kunz^ contains a brief account of the value of gems and precious 
stones discovered and worked up in the United States during the year 
1889. The total value of the materials found within the country 
amounted to $188,807. Agatized wood, turquoise, zircon, and quartz 
in the order mentioned are the thost important domestic productions 
falling under the head of precious stones used as ornaments or gems. 

"^^Amer. J&ur. Set,, July, 1891, p. 46. 

"lb., xviii, p. 67. ^ 

"lb., Aug., 1891, p. 166. 

^^Scientific American^ N. Y., Aug. 29, 1891, and Amer. Jour. Sn., Nov., 1891, p. 

"Census Bulletin No. 49, April 14, 1891. 
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MINERALOGY AND PETROGRAPHY.' 

Petrographical News. — Chrustschoff' has re-examined the rock 
of Ishnd Wallamo, in Lake Ladoga, Finland, that was first described 
by Eutorga as a crystallized labrador-granite. Two varieties were 
reoognized by Chrustschof^ the one a dark-brown dolerite, composed 
essentially of tabular plagioclase, idiomorphic pyroxene, olivine and a 
little glass, with sanidine surrounding the pla^odase, and quartz crye- 
tals embedded in micro-pegmatite, occurring in the interstices between 
the plagioclase crystals. The second type is a dark-green diabase-like 
rock, whose constituents are the same as those of the first-mentioned 
rock. In this quartz and orthoclase are rare. These rocks are cut by 
narrow dykes and veins of granophyre, without peculiar features. In 
explanation of these phenomena the author states that the original 
rock was an olivine diabase that had solidified, with the exception of 
its glassy ground mass, when it was intruded by granophyre. The 
acid magma partially dissolved the crystals and the unsolidified glass 
of the intruded rock, and so produced an orthoclase quartz aggregate. 
The basic plagioclase was corroded, and sanidine separated from the 
mixture formed by its solution in the acid magma, while the remaining 

acid material cooled as granophyre. Deecke' gives a very detailed 

account of the geological and petrographical relationships of the gray 
tufa of the Campagna, Italy, which he believes to be a product of the 
volcanoes of the Phlegraean Fields. This tufa now consists of a col- 
orless or pale yellow glass, in which are imbedded fragments and crys- 
tals of a very soda-rich sanidine, augite and biotite. The rock is thus 
an aiugite-trachyte. An analysis of the crystals of sanidine gave : 

SiO, AlA FeO CaO MgO K,0 Na,0 Loss Total 
63.79 20.87 1.09 2.06 .41 7.56 3.72 .42 99.92 

Besides the fragments of minerals there are also found enclosed in 
the tufa pieces of augite-trachyte, pumice and obsidian, fragments of 
homblende-trach3rte, and others of sedimentary rocks. A noticeable 
and very characteristic feature of the tufk that distinguishes it from 
others occurring in the same region, are the numerous geodes distrib- 
uted in great numbers through its mass. These contain a yellowish 
powder, consisting of sanidine, tufa-fragments and Suorite. They are 

^Edited by Dr. W. S. Bayley, Colby University, WatervillcMc. 
*Gcol. FOren. i. Stockh.Forh. 13, 1891. p. 149. 
«Neues. Jahrb. f. Min., etc., 1891, 1, p. 286. 
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sappofled to have origiDated bj the gradual deoompoeition of lapilli 

encloBed in the aflh. Hutchings^ records the existence of tremolite 

and garnet in the flags at Shap, EngUind, where thej have been altered 
by the intrusion of granite through them. The tremolite is produced 
in the contact zone within the zone of spotted slates, and the garnet in 
about the same zone as the ' knoten/ but in difierent beds. The min- 
erals producing the spots in the contact rocks are of different natures. 
In some cases white mica is the new product found, while in other cases 
it is probablj andalusite. The claj slate needles that are present in 
large quantity in the unaltered flags continue to exist even in those 
rocks in which brown mica has begun to form. In the phases in which 
brown mica is abundant and newly-formed quartz is present the 
needles have disappeared, and in their place are found crystals and 
grains of rutile and sphene. In another stage of the contact action 
groups of large rutile crystals are observed, and in the neighborhood 

of spots are clusters of anatase crystals. In central Siberia are 

mighty dykes and flows of basic rocks, among which Chrustschofl** 
recognizes ten types of augite — plagioclase — olivine rocks, containing 
more or less orthorhombic pyroxene and orthoclase. Their structure 
varies from the gabbroitic to the basaltic. Each type is described in 
detail and a photograph of it appears with the description. Even in 
the most glassy varieties well developed orthoclase exists. The prin- 
cipal structures noted are the gabbroitic, ophitic, with and without 
glassy base, anamesitic and aphanitic, with small crystals of feldspar. 

Mr. Rutley* describes very briefly a few sections of basalt or ande- 

sitic glass from Caradoc Hill, in Shropshire, Eug. At present the rock 
<X)ntains no olivine, but certain peculiar arrangements of magnetite 
grains indicate its former existence in them. With the glass are a 
basalt tufa and perlitic felsitic rhyolites with obscure flowage struc- 
ture, and some with spherulites. An interesting spherulitic and per- 
litic obsidian is also described by the same author* from Pilas, Mexico. 
In this the perlitic cracks were certainly formed subsequently to the 
spherulites, and were afterwards filled with secondary silica and per- 
haps other substances. Much of the so-called anthophyllite and 

actinolite in the rocks associated with the iron ores of the Lake Super- 
ior region is a monoclinic magnesian amphibole, corresponding to gru- 

'Geol. Magazine, 1891, p. 459. 

^Bull.d. TAcad. Imp. des Sci., d. St. Petersb. Mil. gto\, et paleont. T. I, p. 81. 

•Quart. Jour. Geol. Soc., Nov., 1801, XLVII, p. 634. 

*Ib. p. 680. 
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neiitey according to Messrs. Lane and Sharpless.* Its refraction is 1.7. 
It may easily be distinguished from actinolite by its^polysynthetic twin- 
ning parallel to oo Poo and by its optical characteristics. It is color- 
less or pale green or browo, and is only faintly pleochroic. An approx- 
imately correct analysis gave : 

8iO, A1,0, Fe,0, FeO MgO (NaK),0 H,0 
76.32 .56 .99 6.96 12.47 tr. 2.80 

Fibres of riebeckite or crocidolite have also been discovered by Lane 
as a secondary growth on the primary hornblende of a syenite from 
the S. E. J of Sec. 17. T. 49, B. 25, W. in Michigan. The princi- 
pal types of olivine and anorthite skeleton crystals in some of the 
Vesuvian lavas have been well characterized by Rinne' in an article 
illustrated by thirty-eight figures. The olivine skeletons are elongated 
parallel to the axis a. Many are twinned, giving rise to various crosses, 
in one of which, whose arms intersect at nearly right angles, the twin- 
ning plane is oo P2, a new twinning law for this mineral. Intergrowths 
of olivine and plagioclase were noted. The anorthite skeletons often 
show crystallographic faces in grains no larger than .07 mm. in diam- 
eter. Mr. Turner^ gives a brief account of the geology of Mt. 

Diablo, in California, describing incidentally a uralitized diabase con- 
taining twinned augite, and in some places passing over into a diorite 
whose hornblende may be secondary, peridotites (Iherzolites), pyroxen- 
ites (websterite) and gabbros, each of which has given rise to serpen- 
tine. In a supplement to Turner's paper. Dr. Melville records the 
results of the analysis of these rocks together with those of sandstones, 
shales and a glaucophane schist from the same region. The composi- 
tion of the schist is as follows : 

8iO, P,0, AW, Fe,0, FeO MnO CaO MgO K,0 Na,0 H,0 

47.84 .14 16.88 4.99 5.56 .56 11.15 7.89 .46 3.20 1.98 

— ^A paleozoic leucite-rock, consisting of sanidine, augite, nepheline, 
and leucite, with the accessories anorthoclase, apatite, zircon and mag- 
netite in a glassy base is mentioned by Chrustschoff* from a locality in 
Russia. The rock is aphanitic and resembles in appearance some of 
the Hohentwiel phonolites as well microscopically as in microscopic 

^Amer./our. Set., Dec, 1891, p. 499. 
•Neues. Jahrb. f. Min., etc., 1891, IT, p. 272. 
'Ball. Geol. Soc. Amer., 2, p. b83. 
•Neucs. Jahrb. f. Min., etc., 1891, II, p. 224. 
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8tructare. Sanidine pheaoerysta, aiigite» anorthodaae and leudte lie 
ID a ground man. of aanidine, nepheUne and the other above-mendoied 
conatitaenta. 

Mineralogical News. — New Mimebals. — NetUonite and Reo- 
iorite, — Messrs. Brackett and J. F. Williams* suggest that the kaolin- 
ite group of minerab consists of four members, each conttuning one 
part of AljO^ two of SiO,, and one, two, three and four molecules 
of water respectively. The best-known of these are kaolin, with the 
composition A1,0, 2SiO,-f-2H,0, and hallojsite, with an additional 
quantity of loosely combined water. The places of two other mem- 
bers they fill with the new minerals, newtonite and rectorite. The 
former occurs in lumps in a clay associated with the shales and sand- 
stones of the Barren Coal Measures on Sneed's Creek in Arkansas. 
It is a pure white, soft, compact, infusible substance, with a density of 
2.37. It is only slightly soluble in boiling HCl, but is eadly decom- 
posed by hot HjSO^ and by boiling NaOH. Under high powers of the 
microscope it appears to for^m rhombohedrons. Its analysis, calculated 
for the pure dry material, yielded SiO, = 40.88 ; A1,0, = 35.85 ; 
Loss, 23.27 = Al,0, 2SiO, + 4H,0. Rectorite is found in veins in 
sandstone in the Blue Mountain District, about twenty-four miles 
North of Hot Springs, Ark. It is in soft white plates, closely resem- 
bling mountain leather. Its hardness is less than that of talc, and it 
is infusible. Upon heating it becomes brittle. The analysis, corrected 
for impurities, gives 8iO, = 54.67 ; A 1,0, = 37.22 ; Loss = 8.02 ; or, 
if the excess of silica be regarded as an impurity, SiO, = 49.99 ; 
A1,0, = 41.16 ; H,0 = 8.84 ; besides 8.78% of H,0 at 110°-115°. 
This corresponds to the first place in the series, viz. : Al,0, 2SiO, + 
H,0 -h Aq. The index of refraction for the substance is low. It 
possesses two cleavages inclined to each other, and its acute bisectrix 
is normal to one of these, p . The crystallization is thought to be 
monoclinic. Tested in the kiln the substance shows properties quite 

difiTerent from those of kaolin. Plumbioferrite. — ^The d'iscovery of 

this mineral was announced by Igelstrom as long ago as 1881, but 
since it has not been noticed in journals outside of Sweden the dis- 
coverer' reannounces his discovery in a recent article in German. 
The mineral belongs to the franklinite group, from the other members 
of which it differs in containing lead in place of zinc or manganese. 

^Amer, Jour. Sci,^ July, 1891, p. 11. 

^Zeits.f. JCryst^ xix, p. 167. 
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It is fouod al.'*Jakohsberg in black, platj masses, with a red streak 
similar to that of hematit& As usually found it is slightlj magnetic, 
in consequence of tfie inclusion of impurities. It dissolves easily in 
HCl, and by H^SO^ it is changed to a white mass consisting princi- 
pally of Pb SO^ 

Fe,0^ FeO MnO PbO CaO MgO CaCO, 
55.5a 9.83 2.00 21.29 1.55 1.80 7.96 

which corrected for the CaCO, becomes 

Fe,0, FeO MnO CaO MgO PbO 
60.38 10.68 2.20 1.67 1.95 23.12 

corresponding to (PbO FeO MnO) Fe,0,. Ferro-goslariie is a zinc 

sulphate irom Webb City, Jasper Co., Mo., of the composition Zn 8O4 
= 55.2 ; Fe 80^ = 4.9 ; H,0 = 39.00 ; Impur = .8. According to 
Wheeler^ it occurs as incrustations on the walls of a large body ot 
sine-blende, with which is associated marcasite and galena. Its for^ 
mation is due to the oxidation of the zinc and iron sulphides and their 
subsequent crystallization from solution. It is slightly yellow to brown 
in color, and is brittle. Its hardness is 2.5, and it loses water on expo- 
sure to the air, turning to an opaque, yellow powder in the process. 
Rowlandite. — Associated with gadolinite and other yttrium min- 
erals in Llano Co., Texas, Hidden' has found a pale drab-green sub- 
stance that is transparent in thin splinters, and has a density of 4.515. 
It is easily soluble in acids, leaving a gelatioous residue. Upon altera- 
tion it yields a waxy, brick-red product A partial analysis showed 
the presence of SiO, = 25.98; Y,0, etc. = 61.91 ; FeO = 4.69 ; 
XJO, = .40; CaO =.19; Loss = 2.01, indicating the formula 
R/"(8iOJ,. — OffrHit^ is a new zeolite from the basalt of Mt. Sim- 
iouse, near Montbnson, in France. It occurs in very small, colorless, 
hexagonal crystals, with only the base and prism well developed. Their 
cleavage b basal. Density = 2.13 and composition : 

SiO, AlA CaO K.0 H.0 ..KCaWlSi ^ 17 HO 
52.47 19.06 2.43 7.72 18.90 - ^^^^^A Ai bi^, -M / n.u. 

Morinite* is a rose-colored mineral with a. difficult cleavage par^ 

^Amtr^Jonr, Sex., March, 1891, p. 212. 
^Amer.Jour, Set,, Nov., 1891, p. 430. 
"Gonnard, Bull. Soc. France, d. Min. xiv. p. 58. 
^Lacroix, lb., xiv, p. 187. 
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allel to the triclinic oo Pqq . It is associated with amblygonite at Mon- 
tebras, Creuse, France. Its crystals contain the three pinacoids, the 
prisms and several domes. The plane of their optical axis is parallel 
to 00 Poo , and the extinction in this face is 30°. The optical angle is 
variable, but it never exceeds 40°. The specific gravity is 2.94, and 
the mineral contains alumina, soda, phosphoric acid, fluorine and 
water. With it is associated another hydrated phosphate, crystalliz- 
ing in pyramids. Darapskite^ lavierite, iodckromate. — Dietze* 

describes several new minerals from the Pampas Lantaro in Chile. 
The first mentioned is a double salt of sodium nitrate and sulphate, of 
the formula Na NO, + Na, SO, + H,0. It contains 80, == 32.88 ; 
IS fit = 22.26 ; Na,0 = 38.27 ; H,0 = 7.30. The mineral is clear 
and colorless, and is in quadratic tables. Lauterite is particularly 
interesting as being the first iodate known to occur in nature. Its 
composition [I = 64.70 ; CaO = 14.95] corresponds to Ca(IO,),. It 
occurs in well-developed, large prisms, apparently monoclinic, 
imbedded in gypsum or implanted in the rocks underlying the 
pampa. It is transparent and of a yellowish color. Its density is 
4.59, and it dissolves quite readily in water. lodchromate is a pecu- 
liar compound in that it is a double salt of the iodate and chromate of 
calcium, of the formula 7 Ca(IO,), + ^ Ca CrO,. One analysis gave 
1,0^ = 58.12 ; CrO, = 19.00 ; CaO = 22.01. The crystals are badly 
developed. They are of a deep yellow color, and they dissolve easily 

in water. Paramelaconite and Footeite, — Dr. Foote recently 

obtained from Bisby, Arizona, several specimens afiTording two new 
minerals that have been examined by Koenig.' One is in bronzy, 
pyramidal crystals, set in a mass of indigo blue needles, implanted on 
a mammillary substance composed of a mixture of cuprite and lim- 
onite. The dark crystals, named paramelaconite, are tetragonal, with 
a pyramidal habit resembling that of Brazilian anatase, and an axial 
ratio a: e = 1 : 1.6643. The hardness of the new mineral is the same 
as that of apatite. Its streak is black, and its analysis yielded : 
CuO = 87.66; Cu,0 = 11.70; Fe,0, = .64. Since the CuO is in 
such large quantity and since it was found to include little particles of 
cuprite, the author concludes that the mineral is a dimorph of melao- 
onite. The indigo blue needles are monoclinic combinations of 
CO Poo"*, 00 P X_ P, Poo"* and Poo , with an hexagonal habit Many of 
the crystals are twins, like those of harmotome. Their composition 

^Zei/s./. Kryst, xix, 1891. p. 447. 
'^Zeits, /. Kryst, xix, p. 595. 
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(CuO = 63.7 ; Cu CI, = 13.5 ; H,0 = 22.8) leads to the formula 
8[Ca(HO)JCuCl, + 4H,0. The name chosen for them is Footeite, 

after their discoverer. Rumpfite, — On the clefts of pinolite, from 

Jassing, in Obersteiermark, Germany, Firtsch^ found associated with 
talc a flaky, greenish-white, translucent mineral with a hardness of 
1.5 and a density of 2.675. Under the microscope it appears to be 
uniaxial and hexagonal. Its composition is : 

8iO, AlA FeO CaO MgO H,0 Total 
30.75 41.66 1.61 .89 12.09 13.12 = 100.12, 

corresponding to H,, Mg^ A\^ Si^fi^, It deports itself like a chlor- 
ite. BolUUe, — Mallard and Cumenge' have found among the cop- 
per series of Boleo, near Santa Rosalie, in Lower California, a large 
quantity of a blue copper mineral that often crystallizes in cubes and 
octohedrons. It is associated with auglesite, cerussite, atacamite and 
gypsum. An analysis of the cubical forms gave : 



Ag 


Cu 


Pb 


CI 


Aq 


0(by diff.) 


8.80 


14.22 


49.10 


19.48 


4.38 


4.02, 



corresponding to Pb CI, + CuO H,0 + J Ag CI or 3[Pb Cl(HO). 
Cu C](HO)] + Ag CI. The hardness of the crystals is but little 
superior to that of calcite. Their density = 5.08 and* their index of 
rafraction is about 2.07. Sometimes the cubes are modified by the 
dodecahedron, but the dodecahedral faces have not their usual posi- 
tions, that one most steeply inclined to each axis occurring nearer the 
termination of that axis than the one less steeply inclined thereto, so 
that the edges of the cube are replaced by pairs of two faces making 
re-entering angles with each other. The optical properties of thin 
sections of these crystals indicate that they are tetragonal, negative 
forms that unite to give rise to a pseudo-regular one. The octahedral 
crystals are in reality tetragonal pyramids with a : e = 1 : .9873. 

Boleite differs from percylite in containing silver. Sjogren' 

describes three new minerals from Sweden. The first, aatochiie, occurs 
as a coarse, columnar aggregate of a blue or grayish violet color at 
Langban. Its cleavage is that of hornblende. Its density varies 

^Sitzb. Wien, Ak. 99, 1890, p. 1. Ref. Neues. Jahrb. f. Min., etc., 1892, I, 
p. 31. 

"Bull, de la Soc. Franc, d. Min. xiv. p. 283. 

*Geol. FOren. i. Stock. Fdrh. xiii, 1891, pp. 605 and 781. 
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between 3.05-3.10, and ito extinctioii between 15''40' and 17^15'. The 
aoaljm of the blue variety yielded : 

aO. PeO MnO MgO CaO Na,0 K.0 H,0 F = Total 
56^5 .15 6.49 21.89 5.44 6.17 1.60 1.56 .15 = 99.70 

The seoood, adelUe^ ocean at Langban and at Nordmark in mas of a 
gray color, with a hardneas of 5 and a density of 3.76. Its analyos 
leada to the formaht 2CaO, 2MgO, H,0, As,0^. The third, tvahiU, is 
probably an apatite. It is found in colorless hexagonal prisms at 
Harstig Mine, Pajsberg. a : e = 1 : .7143. Composition = H,0. 
lOCaO. 3As,0«. 
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MINERALOGY AND PETROGRAPHY.' 

.• J 
Petrographical News. — Still another attempt to arrive at a just 
view concerning the chemicfil relations of eruptive rocks has been 
made, this time by Lang.' Calcium and the alkalies are regarded as 
the best indicators as to the relationshii)6 of the rock masses, and ia 
this respect the new investigation departs widely from older ones, in 
which the silica was always considered as perhaps the most character- 
istic of a rock's chemical constituents. After citing a large number of 
analyses of rocks chosen irom carefully examined types of all classes^ 
the author divides rock magmas into four great groups, viz : Those in 
which the proportion of K,0 present exceeds that of CaO and Na,0 
combined, or K,0 > CaO + Na,0, and those in which the propor- 
tions of the components correspond to the following formulsB : Na,0 >•, 
CaO + K,0, Na,0 + K,0 > CaO and CaO > K,0 + Na,0. Each 
of these groups is then subdivided into types. In the first group, for 
instance are two orders in one of which Na,0 > CaO, and in the other 
CaO > Na,0. In the first order fall the Cornwall granites with 
CaO : Na,0 : K,0 = 1 : 4 : 14 ; the Heidelberg porphyry with an 
alkali ratio of 1 : 1.5 : 8 ; the dyke granite type with a ratio of 
1 : 3.7 : 6, the granite-rhyoUte type with a ratio of 1 : 2 : 4, 
and the orthophyre type with 1 : 3.8 : 7.3. The second order 
includes the Hesse granite, syenite and bolsenite, with the respective 
alkali ratios CaO : NaO : K,0 = 2 : 1 : 6, 2.6 : 1 : 4 and 1.9 : 1 : 4.8. 
The other groups are likewise subdivided into orders, and in each of 
these are ranged the types. Brief noted accompany the descriptions 
of each type, and a table giving the percentages of the principal con- 
stituents of 247 fresh rocks closes the paper. Some of the relation- 
ships brought to light by the author's discussion are so unexpected 
that it may safely be affirmed that the views put forth in his article 
will meet with much opposition among petrographers. The granites, 
for instance, are discovered to occur in different orders, under differ- 
ent groups, the types being often further removed from each other 

than are normal granite and phonolite. The new rock iolite, 

described by Ramsay and BerghelP fills the place in Rosenbusch's 
scheme that was left for the plutonic equivalent of the nephelinites. 
It is a medium to coarse-grained granular rock forming a large por- 
tion of the Mountain liwaara in the parish of Kunsamo, Finland. 

^Edited by Dr. W. S. Baylcy, Colby University, Waterville, Me. 

*Min. u. Petrog. Mitth. xii, p. 199. 

•Geol. Faren. i. Stockholm Fdrh. 13, 1891 , p. 300. 
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It ooDsiste teseentiallj of nepbeline and pyroxene, mth iiwaarite (a 
titaniferouB garnet), apatite, sphene and cancrinite. Its structure is 
ftllotrioiDorphieally granular, though the pyroxene often poBsesseB one 
or more crysftallographic faces. In the 6ner grained vari^ies the gar- 
net is not common, but in the coarse-grained phases of the rock it 
0C0QT8 in large quantity. The pyroxene is zonal, with an almost ool- 
i^rlen nucleus, surrounded by six or seven colored sones, in which the 
extinction is high and the color some shade of green. The mineral 
occurs either as isolated grains in the nepheline or in little nests of 
grains in this mineral. Cancrinite is not present in all sections, but 
in many it is abundant as a decomposition product of nepbeline. The 
ii^lationship of the iolite to nephelinite is shown not only in its poe- 
fiossion of a titaniferous garnet, but in its chemical composition as 
well : 

SIO, TiO, AI,0, Fe,0, FeO MnO CaO MgO N«,0 K,0 P,Oj Lou Totai 

loliCc.MM.. 4«.79 1.70 19.89 4.39 t.33 *4t 11.76 S.87 9.3X 1.67 1.70 .99— 98.SX 
Kephdinitc 43.89 1.34 19.25 19.00 xo.58 a.8i 9.13 x.73 1.39 — ios.o» 

->— In consequence of a recent expedition into the Peninsula of Kola, 
in Northwestern Russia, the senior^ of the two authors last mentioned 
has had an opportunity to make a pa^ial geological examination of 
tbifl little-known' territory. He finds the greater portion of the penin- 
sula to be underlain by gneisses, mica schists and Devonian sedimen- 
tary beds. The mountains in the neighborhood of Lake Imandra are 
composed largely of an eleolite syenite, consisting of an intergrowth 
of albite and microline, eleolite, aegirine, arfvedsonite, eudialite, ainig- 
•matite and a number of other rare and some new species. The aegir- 
ine forms long prisms whose extinction is about 4-5^ and whose optical 
angle exceeds 114^. Sometimes a nearly colorless zone surrounds a 
dark^reen kernel, but usually the prisms are dark throughout. An 
analysis of isolated material gave : 

8i0, AlA Fe,0, FeO CaO MnO MgO Na,0 K,0 Loss 
61.82 .60 21.02 8.14 3.01 1.00 1.47 11.87 .86 .60 

The arfvedsonite is rare in the normal rock, but is common in its 
r peripheral phases in prismatic grains, whose extinction is 10^30'. The 

I eudialite often possesses an idiomorphic outline bounded by OR, R 

j and 00 P^ Its double refraction is usually positive, but occasionally 

some portions of its grains are negative and other portions isotropic. 

> ^Fennia. Bull. d. la Soc. d. Gteg. de Finlande, 3, No. 7, p. 1. 
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This phenomenon leads the author to the assumption that eudialite 
and eakolite are the end members of an isomorphus aeries, of which 
the isotropic substances intermingled witb the eudialite are interme- 
diate members. Ainigmatite is found only in the peripheral masses as 
allotriomorphic grains with a pleochroism A = black >> B = brown* 
red >- C = carmine. One of the new minerals occurring in the 
coarse-grained rock has the composition : 

SiO, A1,0, Fe,0, MnO CaO MgO Na,0 K^O H,0 
55.88 15.19 2.67 9.53 .53 9.06 1.67 6.04 

It is isotropic or weakly doubly refracting. It shows no cleavage^ 
is hard, and has a density of 2.753. Its color is light-red except in 
certain star-like areas where it is more deeply colored. It is one of 
the youngest of the rock's components. In the normal rock these 
constituents are so aggregated as to produce the trachytic structure. 
In the peripheral varieties aegirine, nepheline and the feldspars are in 
two generations. These minerals and eudialite occur as phenocrysts 
in a fine-grained green ground mass of the first three mentioned com- 
ponents, sodalite and the new minerals above referred to. The struc- 
ture of this aggregate is intermediate between the hypidiomorphic and 
panidiomorphic. A dyke eleolite syenite from the same region has a 

thoroughly panidiomorphic ground mass. In the course of 

a very exhaustive geological article on* Mite Vulture, in Basil- 
icata, Italy, Deecke^ describes the products of the volcano aa 
lavas and tufas. The former, with the exception of the hauyne- 
trachyte of Melfi, all possess a similar appearance. They are 
dark, compact or slaggy rocks with phenocrysts of augite and hauyne in 
a ground mass of leu cite, nepheline, feldspar, augite, biotite, melilite, 
containing sometimes olivine, garnet, apatite and magnetite. The 
augite is in well formed idiomorphic crystals, both in the lavas and in 
the tufas. These are zonal with a yellow augite surrounded by a 
greenish zone, the material of which also separates as small crystals in 
the ground mass. The hauyne is the next component in abundance. 
It possesses the usual characteristics of this mineral, and alters into 
zeolites, of which the most important is natrolite. The leucite, nephe- 
line, plagioclase and sanidine are usually in such small grains as to be 
visible only under the microscope. The latter mineral occurs also as 
an essential constituent in 1 cm. long crystals in the phonolite of 
LeBraidi, East of Melfi, and in some of the tufas. Olivine is found 

^Neues. Jabrb. f. Min., etc., B. B. vii, p. 556. 
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only in the rock of the crater and in bombs, though it was probably 
more abundant during the first stages of consolidation of nearly all the 
lavas. Melilite and biotite are also rare, and both seem to have under- 
gone more or less resorption. In addition to the minerals above men- 
tioned bronzite is sometimes found in the olivine inclusions, and natro- 
lite, phillipsite, gypsum, serpentine and kaolin as alteration products 
of other minerals. The most abundant lava of the volcano is leudte- 
tephnte, with nepheline, leu cite, plagioclase and sanidine in varying 
proportions. A phonolite dyke was discovered at LeBraidi, as already 
stated. Otherwise phonolitic material is known only as tufa. At 
Melfi occurs the unique rock, many times described as a melilite 
hauynophyre. According to the author it should be classed as a 
hauyne-melilite-nepheline-leucite-tephrite. Basanites cut the older 
tephritic lavas in the crater of the volcano. Glassy base was detected 
only in some of the lapilli. The bombs thrown out during the active 
period of the volcano's history are either olivine bombs or aggregates 
of augite, biotile and hauyne. In the former the components are 
olivine, bronzite and biotite, the latter in micropegmatitic intergrowths 
with the other two. The tufas fall into two classes. In one sanidine 
and melanite are abundant ; in the other hauyne predominates. The 
first is the older, and includes the trachyte tuffs of earlier authors. It 
is a tephrite tufa, which sometimes contains little rounded grains of 
quartz. The hauyne tufa is more widely spread than the tephritic 
varieties, and is probably connected genetically with the phonolitic 
lava. 

o 

Mineralogical News — General. — ^Analyses of langbanite hav- 
ing led Flink to the complicated formula 37 Mn^ SiO, + 10 Fe, Sbj O^ 
as expressive of its composition, Backstrom^ has thought it worth 
while to re-examine the mineral in the attempt to learn its true rela- 

*2^iis. f. Kryst., xix, p. 276. 

tionship to other nearly allied species. A new analysis yielded him : 

SbA SiO, MnO FeO CaO MgO 
13.96 9.58 65.44 3.10 1.73 .53 

Since chlorine is evolved when the mineral is treated with hydro- 
chloric acid, the author concludes that the manganese is principally in 
the form of Mn,0„ while the remainder of the metal is present as 
MnO. The conclusion reached is to the effect that langbanite is not 
isomorphous with any known mineral, but is an isomorphous mixture 
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of Mn SiO,, Mg SiO, and Mn SbO,. A large number of chlorite 

aiialyses are communicated by Ludwig/ to whom material was fur- 
nished by Teshermak. Among the varieties whose composition was 
determined are pennine, from the Zillerthal, cronstedtite, from Pri- 
bram, korundophilite, from Chester, Mass., metachlorite, from Elbin- 
gerode, daphnitCj from Penzance, tahergitCy from Taberg, proehlorite, 
from the Zillerthal and the Fischerthal, letLcJUeiibergitey from Amity, 
N. Y., and elinoehlor, from Achmatowsk, Russia, and from Kariet, 
Greenland. The figures for korundophilite and leuchtenbergite fol- 
low : 

SiO, AlA Fe,0, FeO MgO H.O Sp. Gr. 

Korund 23.84 25.22 2.81 17.06 19.83 11,90 2.87 

Leucht 30.28 22.13 1.08 34.46 12.61 2.68 

These analyses of Ludwig and others that have recently been reported 
have afforded Tschermak' data for the elaboration of a theory con- 
cerning the constitution of the chlorites, according to which the mem- 
bers of this group of minerals are regarded as consisting of mixtures 
of six molecules, four being represented by the known minerals ser- 
pentine, amesite, strigorite and chloritoid, and the other two being 
hypothetical. Dr. Clarke" takes exception to Tschermak's views and 
shows that upon his own theory (that the chlorites are substitution 
derivatives of normal salts) the composition of these complicated 
minerals becomes simple, and that his theory is as closely in accord 
with the facts known as to the structure of the chlorites, as is the 
theory of the Vienna mineralogist. In a discussion as to the rela- 
tions of the recently discovered minerals pinakiolite and trimerite to 
well known groups Brogger^ places the former among the rhombic 
aluminates, and the latter, as a pseudo-hexagonal species, between the 
olivine and the willeroite groups. He further points out the simi- 
larity in morphological properties between all of these groups and 
ascribes their differences to morphotropic action. He regards all the 
silicates of the general formula R^SiO^ as composing a morphotropic 
group, in which trimerite is triclinic because R is replaced by two 
elements, viz: Be and Mn — Several mtcos, vermiculiteSf and chlorites^ 
have been investigated by Messrs. Clarke and Schneider" by the 

^Min. u. Petrog. Miith. xii, p. 32. 

*Akad. d. Wissens. in Wicn. , 1891. 

'Amer. Jour. Sci., xliii, 1892, p. 190. 

*Zeits. f. Kryst., xviii, p. 377. 

*Cf. Becke: Min. u. Petrog. Mittl., xi, p. 259. 

•Amcr. Jour. Sci., Sept., 1891, p. 242. 
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methods' already noted in these pages. Some of the Yermiculites seem 
to be composed simplj of mica molecules, while in others these are 
intermingled with molecules possessing the characteristics of those of 
chlorite. Many analyses of vermiculites appear in the paper, and all 

of them bear evidence of careful work. Gaieium^mnado-pyromor' 

pkUe^ occurs in the Lead hills, Southern Scotland, as black masses with 
an irregular fracture. It melts easily to a brown crystalline enamel, 
and dissolves in hydrochloric acid, leaving a brown residue. Its den- 
sity is 6.9-7.0, and in composition it b a pyromorphite with its lead 
and phosphorus partly replaced by calcium and vanadium. 

Pb,(PO,), Pb,(VO,), Ca,(POJ, PbCl, Cu(OH), Insol. 
52.00 19.20 15.80 11.05 1.50 0.6 

Crystallographic. — Barite crystals from veins cutting limonite and 
siderite, forming lenticular masses in limestone, interst ratified with crys- 
talline schists at Huttenberg, Saxony, have been studied by Brunlech- 
ner*. They are supposed to have originated by the leaching of barium 
silicate and its decomposition through the agency of carbonic acid into 
barium bicarbonate and silica, and by the further action of iron sul- 
phate upon the barium salt. Well formed crystals are rare, but the 
author has succeeded in detecting upon them twenty -nine forms, of 
which the following are new : oo PV, <» P22, oo P30, oo P44, oo P|, 

I6PS0', 20P^ and 4P|. An examination of the crystals of ullman- 

iie from Sardinia, in the possession of the British Museum, inclines 
Miers^ to regard them as interpenetration twins of tetartohedral forms, 
whose apparent holohedral symmetry is due to twinning about the 
dodecahedral axis. If this is so, ullmanite is the first regular tetarto- 
hedral mineral known. Melville^ has investigated the diaspore crys- 
tals in the cavities of the quartz diaspore rock of Mt. Robinson'. One 
type consists of light-brown transparent forms, elongated parallel to e. 
Its planes in the order of their development are 00 PSo , 00 P, 00 P2, 
00 Pf, 00 PJ, P^, P and PJ, with the axial ratio = .6457 : 1 : 1.0689. 
A second type comprises almost white, opaque crystals with a stout 
pyramidal habit, bounded by 00 P2, P2 and 00 PSo^. A very elabor- 

^ American Naturalist, 1891, p. 830. 

'CoUic: Jour. Chem. Soc., Iv, 1889, p. 91. 

'MiD. u. Petrog. Mittb. xii, p. 62. 

^Min. Magazine, ix, p. 211. 

*Am. Jour. Sci., June, 1891, p. 470. 

•Cf. American Naturalist, 1892, p. 166. 
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ate paper on the vtsuvianite crystals in the serpentine of Testa Ciarva, 
Alathal, Piedmont, adds but little to our knowledge of these. The 
results recorded in it but confirm Zepharovich's observations. The 
crystals examined by the author, StruYer^, numbered 123, each one of 
which was carefully measured, both as regards its dimensions and the 
planeq occurring upon it. The number of forms found on each crys- 
tal is stated, and the number of crystals upon which each form was 
observed is mentioned. A plate appended to the article contains thirty- 
two figures, showing the arrangements of striations and the shapes of 
elevation and depression figures on the different fiuses. In the sec- 
ond part of his article on the symmetry of crystals Beckenkamp' gives 
us some exact information oonoeming the vicinal planes and the etched 
figures of the aragonite of Bilin and the neighboring localities in 
Russia, and discusses the polarity of the crystal molecule, with espe- 
cial reference to the explanation of the electrical properties of the 
carbonate and of its vicinal planes. The axial ratio of the aragunite 

crystals examined is .6228 : 1 : .7204. In a recent article 8ohnckeP 

explains the structure of circularly polarizing crystals on the basis of 
his point-system theory of crystal-structure. He succeeds in showing 
that circularly polarizing crystals may be regarded as composed of 
thin lamelke of doubly refracting substance, in which the different 
layers are revolved a certain number of degrees around their common 

axis. Some very complicated twins of feldspar from the Pantelleria 

rocks are described by Foerstner*. They exhibit in the same group 
combinations of all the principal twinning laws known for the species. 

The caleites of fifteen localities in Baden have undergone the 

same exhaustive examination in the hands of Sansoni^ as have those 

of so many other well known occurrences. Miers' has measured the 

fourth crystal of krennerite (Au, Ag, Te^) reported in mineralogical 
literature. It is from Nagyag, Hungary, and contains six new forms, 
viz. : 2P^, 3P^, 4P^, 2P5, 3P2 and JP2. The axial ratio is 
1.0651 : 1 : .6388. 

Miscellaneous. — Following the work of Clarke and Schneider on . 
the constitution of the natural silicates comes the report of a series of 

^Nenes. Jahrb. f. Min., 1891| p. 1. 

'Zeits. f. Kryst. xix, 1892, p. 241. 

'lb., xix, p. 630. 

nb., xix, p. 660. 

nb.,xix, p. 821. 

*Miner. Magazine, ix, p. 182. 



1892.] Botany. 341 

investigations on similar bodies made by Thugutt^ in Dorpat. The 
author recounts the results of his experiments of digesting certain 
compounds with water and various chemicals for a long time at a high 
temperature, and describes minutely the products formed. By using 
the proper ingredients a series of sodalites was produced, in which 
sodium silicate, the corresponding selenite, sulphite, chlorate and other 
salts take the place of the chloride in the most common sodalite. The 
details of the experiments cannot be given, although they are extremely 
interesting. The formula thought to represent best the chemical prop- 
erties of natural sodalite is 4(Na,0, A1,0„ 2SiO,) + 2 Na CI. The 
treatment of corundum, a few silicates and natural glasses with water 
and alkaline carbonates shows clearly that each reagent is efficient in 
hydrating the substances upon which it acts. Many other conclusions 
of interest are reached through the author's investigations, but they 
cannot be mentioned here for lack of space. 

^Mineralchemische Studien, Dorpat, 1891, p. 128. 
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MINERALOGY AND PETROGRAPHY.* 

Petrographical News. — One of the most valuable contributioDs 
to American petrography that has yet appeared is that volume of the 
Arkansas Geological Survey Report that treats of the eruptive rocks 
of the State. In it the late Dr. J. F. Williams' gives an excellent 
account of the little-known but very interesting eleolite and leucite 
rocks that occur as bosses and dykes in Pulaski, Saline, Hotsprings, 
Garland and Montgomery Ck)unties. It would be well worth the- 
while to give a full abstract of the author's careful investigation of 
these extremely rare rock-types, but space allows merely a reference to 
the mere outline of his work. Especial importance is attached to the 
study of the eleolite syenites at the present time, particularly where its 
plutonic and dyke forms occur together, since Rosenbusch has 
recently prophesied the existence of a group of dyke forms which he 
calls monchiquites, that will be found to occupy a position among the 
eleolite rocks corresponding to that held by the camptonites, among the 
plagioclase rocks. The age of the Arkansas eruptives is probably late 
Cretaceous. In Pulaski County they form the main mass of Fourche 
Mountain. The most abundant variety here is that locally known as 
' blue granite. ' It is a granitic porphyritic rock in which the 
phenocrysts are orthoclase, and the ground mass is a granular aggregate 
of cryptoperthite, arfvedsonite, diopside, biotite, eleolite and other 
accessory components. Arfvedsonite is the most prominent dark con- 
stituent, while eleolite among the lighter-colored components is scarcely 
more than an accessory. The rock thus resembles the augite-syenite,. 
called laurvikite by Brogger,' but it contains so much more hornblende 
that Williams decided to give it a new name, pulaskite. Analyses of 
the rock and its feldspar follow : 

SiO, A1,0, Fe,0, FeO CaO MgO MnO K,0 Na,0 H,0 PA 
Rock. 60.03 20.76 4.01 .75 2.62 .80 tr. 5.48 5.96 .59 .07 
Felds. 66.95 17.87 .90 .62 .24 7.82 5.20 .30 

A second rock, occurring along the base of the mountain and a short 
way up its sides in the form of sheets, is known as ' gray granite. ' Its 
structure is trachytic granular, with large twinned microline-perthites, 

"Edited by Dr. W. S. Bayley, Colby University, Walcrville,Mc. 
'Ann. Rep. Gcol. Surv. of Ark. for 1890, vol. ii, 457 pp. 
'Zeits. f. Kryst., xvi, p. 28. 
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eleolite, biotite, diopside and aegirine in large quantities. The eleolite 
frequently changes into anal cite. The rock, though quite acid, as the 
analysis shows, is nevertheless an eleolite syenite, closely similar to 
laurdalite.^ 

SiO, A1,0, Fe,0, CaO MgO K,0 Na,0 H,0 
69.70 18.85 4.85 1.34 .68 5.97 6.29 1.88 

In and around the mountain are small dykes, filled with ' brown 
granite,' miarolitic eleolite-syenite and quartz syenite. The brown 
granite is an eleolite-syenite containing orthoclase, diopside, eleolite 
and biotite, but no amphibole. In chemical composition it is quite 
like nordmarkite,' but mineralogically it is very diflferent. The miar- 
olitic rocks are panidiomorphically granular. In the eleolite-syenite 
there is a tendency of the eleolite toward idiomorphic forms when it 
is not in large quantity. In the quartz syenites the quartz tends 
toward idiomorphism. An analysis of one of these rocks gave : 



SiO, A1,0, 


Fe,0. 


MnO 


CaO 


MgO 


K.O 


Na,0 


H,0 


64.63 18.15 


3.05 


1.00 


1.54 


.50 


4.79 


5.80 


1.08 



Rocks, called by the author border rocks, presumably occurring on the 
peripheries of dykes and bosses of the eleolite-syenite, contain tabular 
phenocrysts of sanidine and also sodalite and eleolite in a fine-grained 
groundmass of eleolite, orthoclase and minute idiomorphic pyroxenes 
and amphiboles that sometimes shows a fluidal structure. Because of 
their porphyritic structure and their close relationship with the eleo- 
lite-syenite they are classed by the writer among the tinguaites. 

The augitic rocks associated with the eleolite-syenites in this region 
are classed in Rosenbusch's new division of dyke rocks monchiquite. 
They are all dark in color, and all are characterized by the possession 
of phenocrysts of augite or of biotite. Those containing olivine are 
placed with monchiquite, while of the non-olivinitic varieties two new 
groups are formed; one, called fourchite, possesses phenocrysts of 
augite ; in the other, ouachitite, biotite occurs in large quantity. In 
the former augite constitutes nearly 75% of the entire rock. Its ground 
mass is now crystalline, but its structure is thought to be the result of 
the devitrification of a glassy base. In the amphibole ouachitites the 
phenocrysts are biotite, hornblende and a few augites in a fine-grained 

Hb. p. 33. 
*Ib., xvi, p. 54. 
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but originally a glassy groundmasB. Augite is still the most promi- 
nent bisilicate, but it now constitutes scarcely 20% of the rock mass. 
The groundmass is composed of minute hornblende and augite crys- 
tab, with much magnetite and small, highly refractive grains of what 
the author supposed to be sphene. The base contains many small, 
lath-shaped crystals of feldspar. In addition to these two members of 
the monchiquite group, there is probably a true monchiquite at the 
south end of Allis Mt., in the same district. This rock is remarkable 
for its great number of sphene grains and for the common occur- 
rence in it of pseudomorphs of biotite after augite. 

At a few places where the contact of the syenite with the surround- 
ing shales may be studied, the latter are found to be much changed 
and to have developed in them small, irregularly bounded feldspars, a 
few flakes of biotite, grains of magnetite and plates of hematite. 

The sequence of the eruptives is believed to be as follows : Eleolite- 
syenite and pulaskite (same magma), fourchite, pegmatite and miaro- 
litic dykes. 

In the Saline County region the rocks are not very different from 
those of Fourche Mt. The prevailing gray syenite is coarser in grain 
than that of Fourche Mt., and its orthoclase crystals (intergrown with 
albite) tend to become porphyritic. The eleolite is also sometimes in 
large crystals. A plagioclastic variety of the same rock is slightly 
more granitic than the orthoclase variety. The pyroxene is aegirite 
instead of diopside. Pulaskite is absent from this region, but in its 
place occurs a porphyritic syenite with large orthoclase crystals, crys- 
tals of arfvedsonite, biotite and an occasional diopside, imbedded in a 
fine-grained mosaic of orthoclase and amphibole. This rock also con- 
tains spheroidal masses of orthoclase crystals that may be pseudo- 
morphs after leucite. The dyke rocks cutting the eleolite-syenite are 
grouped into eleolite-syenite pegmatites, ae^^irite tinguaites and eleolite 
porphyries. The tinguites are non-eleolitic, while the eleolite porphy- 
ries contain large rounded eleolites and aegirites enclosed in a fluidal 
mass of needles of the last-named mineral. The augitic dykes are 
much more common in this region than elsewhere. They belong to 
the monchiquites and the amphibole varieties of this rock. The ground 
mass of the latter consists of a transparent mass, partly isotropic and 
partly doubly refracting, in consequence of the development in it of 
plagioclase and orthoclase laths. Contact rocks are rare, but in one 
idiomorphic crystals of astrophyllite and aegirine were observed. 

The Magnet Cove region is especially interesting, not only because 
of the fine minerals that occur there, but also because of the great 
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variety of rare rocks found in the neighborhood in great quantity. It 
is to these latter that the minerals owe their origin. Of the eleolite-syen- 
ite occurring here three types are distinguished. One is an eleolite 
mica syenite, a coarse-grained rock in which eleolite has almost com- 
pletely replaced orthoclase as the alkaline component. Eleolites, apatites, 
schorlomites and protovermiculites measuring as much as eight inches 
in diameter are frequently found imbedded in the decomposed rock. The 
principal constituents of the fresh rock are allotriomorphic eleolite, bio- 
tite crystals, idiomorphic zonal melanites, allotriomorphic schorlomites 
and large round masses of the same mineral, diopside, crystals of sphene, 
of ilmenite and of magnetite (the latter giving rise to the lodestone 
from which the Cove takes its name), pyrite and apatite in large crys- 
tals and in needles radiately grouped. Besides these there are also 
found in the decomposed rock ozarkite, protovermiculite, cancrinite 
and calcite. The second variety of the syenite is an eleolite garnet 
syenite made up of a granular mixture of eleolite, melanite and diop- 
side, with small quantities of biotite and the usual accessories. The 
third type is a miarolitic variety too much weathered to yield good 
sections. Of the eleolitic dyke rocks one is hypidiomorphically gran- 
ular* with a tendency to the trachytic structure. It contains a large 
quantity of orthoclase, eleolite in idiomorphic and allotriomorphic 
grains, large idiomorphic crystals of aegirine, cancrinite that appears 
to be in part primary, several other accessories and a number of sec- 
ondary substances, among which may be mentioned aegirine, fluorite 
and calcite. A pegmatitic dyke consists of huge microline crystals, 
beautiful crystals of aegirine, eleolite, eudialite, and other decomposi* 
tiou products of eleolite. This rock is the gangue of many of the 
sphene, natrolite, brucite, manganopectolite and eucolite crystals 
obtained in this region. Other dykes in which eleolite occurs in two 
generations, sometimes with and sometimes without orthoclase in the 
ground mass, and an eleolite tinguite, in which the phenocrysts are 
orthoclase are also described. But perhaps the most interesting of 
the rocks of Magnet Cove are the leucite dyke rocks. Of these the 
author distinguishes between leucite-syenite and leucite-tinguaite. The 
former is a hypidiomorphic granular aggregate of a pseudomorph 
after leucite, eleolite, orthoclase and the basic silicates, diopside and 
biotite. It is generally connected with eleolite-syenite, and is easily 
recognized by the large crystals of pseudo-leucite scattered through it. 
These are imbedded in a ground mass in which may be detected eleo- 
lite, black garnets and feldspar. No trace of leucite may be discov- 
ered in the large crystals. They are now composed of tabular ortho- 
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claaes, interspersed with small eleolites and. pyrozeneB. Within the 
mass the orthociase is radial, while on its periphery small tabular 
crystals have their symmetry planes perpendicular to its surfaces. The 
ground mass has the structure of an eleolite porphyry. The tinguite 
occurring as dykes possesses two generations of orthociase, aegirine, 
Zeolite and the pseudomorphs of leucite, besides many accessory com- 
ponents. It differs from the eleolite-tinguite mainly in the possession 
of orthociase in large quantity. Analyses of eleolite-tinguite, leucite- 
syenite, tinguite and of the pseudo-leucites follow : 

SiO, TiO, AljOj Fe,0, FeO CaO SrO MnO MgO KjO Na,0 O PjOj Lots 

Ele-TiD 53-76 ■ 93.21 1.27 3.18 2.94 .04 .23 7.01 6.97 •<» ^r. x'71 

Leu.S>e l 50.96 .52 19.67 7.76 4.38 tr. .36 6.77 7.67 1.38 

Leu-Tin......'^ 52.91 19.49 4.78 a.05 2.47 .09 .44 .99 7.88 7.13 .53 tr. 1.Z9 

Pfcudo-Lcu.. 55.06 25.26 .60 tr. .28 Z0.34 7.60 X.78 

On the contact of the eruptives with the country rock homstones are 
formed, but these are so indefinite in their character that but little 
could be learned from their microscopic study. In the sandstones and 
limestones through which the eleolite-syenite cuts there are, however, 
important contact minerals, many of which are of world-wide interest. 
Among those found in quartz rock and sandstone may be mentioned 
smoky and milky quartz, arkansite, rutile and hematite. The lime- 
stone gave rise to pero&kite, magnetite, apatite, phlogopite, vesuvian- 
ite and monticellite. 

In the potash Sulphur Springs region the eleolite and augite rocks 
are but little different from those of Magnet Cove. The shale in con- 
tact with one of the eleolite-syenite dykes, however, differs somewhat 
from the contact rocks of other regions. Close to the eruptive the 
shale has a glassy appearance, and is cut by sheets and masses of pink 
and white minerals and bands of coarse crystalline calcite. Under the 
microscope sections are seen to consist of plagioclase, woliastonite, apa- 
tite and pyroxene in small interlocking crystals. The white masses 
cutting it are woliastonite, while the pink ones are xonotlite (hydrated 
woliastonite), in which a tenth of the CaO has been replaced by Na,0. 
The author calk the variety natroxontolite. 

Outside of the regions above mentioned aegirite-tinguite dykes occur 
at Hot Springs and at Hominy Hill, in Sec. 27, T. 1 N. R. 14 W. 

The basic dykes outside of the syenite areas have been studied by 
Kemp, whose report comprises the twelfth chapter of the book under 

^The leucite-syenite contains .54^ of NaCl in addition to the sodium given above, 
besides a trace of SO|, and the leucite-tinguaite' .52^ of SO, and .48^ of insolu- 
ble oxides. 
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review. Most of them are narrow. In oompoBition thej are so doeelj 
related to the rocks already mentioned in this abstract that they are 
re^rded as genetically connected with them. The most interesting of 
the dyke masses are the onachitites. These are dark in color, and are 
all porphyritic, with very large phenocrysts of biotite and angite. The 
groundmass in which these are imbedded is composed of augite, mag- 
netite and glass. An analysis of one of these rocks yielded : 

8iO, TiO, A1,0, Pe,0, FeO CaO MgO K,0 Na,0 H,0 CO, PA Tot. 
86.40 .42 12.94 8.27 4.59 14.46 11.44 3.01 .97 2M 3.94 1.04=99.84 

This rock, which is so very basic, is a constant associate of the more 
acid eleolite-syenite. All the basic dykes that have thus far been dis- 
covered in the State are mentioned in a table containing 280 entries. 

In conclusion the author recapitulates his classification as follows : 
The eleolite plutonic rocks are called eleolite-syenites. From these are 
sharply separated the dyke forms, mentioned under eleolite-syenite 
dyke rocks, which are not porphyritic, but in the variety pulaskite 
(hornblende eleolite-syenite) are trachytic ; the eleolite porphyries, in 
which eleolite phenocrysts occur; and the tinguites, characterized 
by porphyritic crystals of orthoclase. Among the latter are the eleo- 
lite, leucite and aegirite varieties. 

Miscellaneous. — New books, etc. — Mr. Lane^ has recently 
published two tables for the use of students in optical mineralogy and 
petrography. One is devoted to the rock forming minerals. These are 
divided into three classes, the opaque, the isotropic and the anisotropic 
groups, and the members of the latter class are subdivided in accord- 
ance with the strength of their double refraction, their habit and the 
character of their extinction. There is no doubt but that with a 
little practice the student may easily learn to distinguish between the 
various minerals found in rocks if he will only follow the scheme 
carefully after reading the explanation accompanying it. In the sec- 
ond table the author gives an excellent resume of Rosenbusch's classi- 
fication of massive rocks, as elaborated in his ' Massige Gesteine.' An 

even more recent tabulation of igneous rocks is that of Dr. Adams', 
since it reflects Rosenbusch's present attitude with respect to rock 
classification. In it the author represents in a very concise and simple 
form the differences between the various types of massive rocks, and 

lAm. Geol., June, 1891, p. 341. 
»Can. Rcc. of Sci., Dec, 1891, p. 463. 
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suggests at a glance their relationships. In each of three horizontal 
columns are placed the plutouic, dyke and volcanic rocks in such a 
i9B,j that the corresponding members of all classes fall in vertical col- 
umns. The novel features of the classification are the following : Leu- 
cite-syenite is made a sub-group under the eleolite^jenites, and the 
tinguaites are represented as their corresponding granitic dyke forms. 
The rocks in which leucite/ nepheline and melilite replace feldspar are 
given columns between the orthoclase and plagioclase rocks, as better 
indicating their chemical affinities than is the case when they are 
placed beyond the plagioclastic rocks. Each of the three groups is 
divided in accordance with the presence or absence of olivine, and in 
the niche for the plutonic nepheline combination is placed the new . 
type iolite, recently described by Ramsay ^ The lamprophyric dyke 
melilite rock is alnoite. Among the lamprophyric plagioclase nephe- 
line rocks are fourchite and monchiquite, the latter with and the 
former without olivine. Malchite is a new rock described by Osann. 
It is the granitic dyke form of diorite. The diabases are put in the 
paleovolcanic class, which, by the way, is not sharply defined from the 
neovolcanic class. The basic non-feldspathic rocks are separated into 
the pyroxenites and the peridotites, which names sufficiently define 
themselves. Dr. Adams deserves the thanks of all petrographers for 
his enterprise in the preparation of this, the only modem classification 

of massive rocks published. Instruments. — Salomon* describes a 

simple piece of apparatus by means of which the density of a heavy 
liquid may be rapidly determined without the inconvenience of the use 
of a Mohr's balance. It consists essentially of a W-shaped grad- 
uated tube, whose manipulation depends upon the principle that the 
heights of the liquid columns in its two arms will vary with their dif- 
ferences in density. By the aid of the instrument the specific gravity 
of each mineral in a rock powder may be determined without once 

emptying it of its solution. Four new microscopes for crystallo- 

graphic and petrographical purposes have lately been introduced to 
the favor of investigators. The three' from the manufactory of Zeiss 
in Jena present no peculiar features. The fourth was made by Nachet 
to the order of Wyrouboff*, especially for observations at high tem- 

^Cf. American Naturalist, 1892, p. 334. By mistake iolite occurs in the 
wrong column in the table. 
'Neues. Jahrb. f. Min., etc., 1891, ii, p. 214. 
Ktzapski, Neues. Jahrb. f. Min., etc., B B. yii, p. 497. 
*Bull. Soc. Franc, d. Min. xiv., 1891, p. 198. 
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peratures. The objeclive is below the object, and the nicol prism and 
the illuminating mirror are above it. The stage is fixed, while the 
microscope body revolves. Attempts to use converged light with this 
instrument have faUed, because of the great heat to which the conden- 
sers are subjected. 



510 The Amerioan NalbmrolitL [jnne. 



MINERALOGY AND PETROGRAPHY.' 

Quartz and Feldspar Inclusions in Diabase. — Backstrom' baa 
discovered in several Scandinavian diabaaes inclusionB of quartz and feld- 
spar, and has carefully studied tbe effects produced bj the reactions 
between them and tbe enclosing rock magma. The diabase consists of 
labradorite, three augites, magnetite and several secondary substances, 
and has a structure that di£brB slightly from the diabasic structure, in 
that the angles between the plagioclase and the more or lees columnar 
augite, are filled with a groundmass of feldspar laths, pyroxene 
needles, magnetite and chlorite. Near the quartz inclusions the quan- 
tity of the groundmass increases and the diabasic structure becomes 
obscure, until it finally disappears, and in its place is seen a porphy- 
ritic aggregate with thick tabular crystals of plagioclase, well formed 
augite prisms and large grains of magnetite in a groundmass that 
occupies a third or a half of the field of view. Very near the quartz 
the plagioclase become smaller, and spherulites of quartz and feld- 
spar more abundant, of which the latter mineral is either orthoclase 
or oligodase. The feldspathic inclusions in the rock are orthoclase, 
microline and plagioclase. The action of the magma upon the micro- 
line is shown in the existence in it of ' solution-spaces, ' which are 
spaces dissolved from the midst of the mineral and afterwards filled 
with rock magma, from which have crystallized pyrite, magnetite, 
ilmenite, needles of pyroxene, lath-shaped crystals of oligoclase, grains 
of quartz, caldte and masses of chlorite. The orthoclase inclusions 
sometimes become granulated, or filled with long lenticular areas of a 
feldspar whose origin is the same as that of the minerals in the solu- 
tion spaces. Plagioclase fragments have also undergone granulation, 
and tbe new feldspar has crossed the original twinning planes irre- 
spective of their directions. Other fragments are more completely 
penetrated by the magma, so that everywhere throughout their mass 
may be detected small areas of the diabasic groundmass with its 
spherulites. The peripheries of the grains are often marked by 
growths of new, colorless, transparent plagioclase, crystallographically 
continuous with the enclosed mineral. Mica, hornblende and other 
iron-bearing compounds seem less capable of resisting the action of the 

^Edited by Dr. W. S. Bayley, Colby University, Waterville, Mc. 
'Bihang t. k. Svcnsk. Vet. Akad. Handl., B. 16, Afd. II, No. 1. 
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magma than the feldspar fragments. They are consequently often 
entirely dissolved, leaving behind them scarcely a trace of their former 
existence. When cores of these remain they are surrounded by mag- 
netite, quartz (?) and sometimes newly formed biotite. Before closing 
his article the author calls attention to the differences in the action of 
diabasic and basaltic magmas upon enclosed fragments, the most 
noticeable being that in the former case no glass inclusions are devel* 
oped in the material of the enclosed substances, while in the latter 
case these are abundantly formed. 

The Basalts of Cassel. — ^Among the basaltic rocks occurring 
in the neighborhood of Cassel, Fromm^ distinguishes limburgites^ 
basalts and nepheline-basalts. All are porphyritic, with olivine, augite 
and labradorite (in the plagioclastic varieties) as phenocrysts in a 
groundmass of augite, plagioclase, probably sanidine, magnetite, 
ilmeuite, hematite, mica and apatite in the feldspathic rocks and in 
the nepheline basalts with a groundmass of much the same character 
except that nepheline replaces the feldspar. Besides, a little glassy 
base is always present. Some of the olivine is brecdated as if broken 
by the movement of the rock in which it occurs. Again it is corroded, 
when it is often surrounded by a rim of glass, which the author 
thinks b due to rapid cooling of the dissolved portion of the mineraL 
The augites are often zonal, with the deeply colored zones within in 
the plagioclase basalts, and in the nepheline varieties with the lighter 
colored zones in the interior. The nepheline present in the nepheline 
basalts is either in the form of a uniformly distributed groundmass in 
which are imbedded microlites of augite or in little nests between the 
other minerals, or finally as small areas with crystal cross sections. 
Mellilite was detected in a nepheline basalt and good plates of pleo- 
chroic ilmenite were observed in several plagioclase basalts. Glasa 
was present in the limburgite, in several plagioclase basalts and in one 
nephelinic variety. Quartz fragments included in the plagioclase 
bajsalts are surrounded by rims of augite crystals, between which and 
the nucleus is often a zone of glass. Sometimes the quartz has entirely 
disappeared, leaving only glass encircled by a crown of augite. Analy- 
ses of all the varieties of the rocks studied accompany the paper. 

The Rocks of the Piedmont Plateau. — In an excellent arti- 
cle on the structure of the Piedmont Plateau in Maryland, G. H. 
Williams' divides the region between the Catoctin Mountains and the 

^Zeits. d. d. Geol. Ges. xliii, p. 48. 
*BulL Geol. Soc. Amer., Vol. ii,p. 301. 
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Costal area into two parts, a Western one underlain by firagmental 
rocks in which but slight alteration has been effected, and an Eastern 
one characterized by both sedimentary and eruptive rocks that have 
been strongly metamorphosed by pressure. In the first area phylliteSi 
including sericite, chlorite and ottrelite schists, sandstones made up of 
undoubtedly clastic grains, and a few crystalline limestones occur. In 
the Eastern area the piedmont rocks are gneisses, some of which are 
evidently eruptive and others probably sedimentary ; quartzites and 
quartzite-Bchists, in which all evidences of fragmental origin have dis- 
appeared, coarse crystalline marbles containing phlogopite, tremolite, 
scapoUte, etc, and acid and basic eruptives. Each of these classes, 
except those belonging to the eruptive division, is briefly character- 
ized, and pictures^ of the sandstone of the Western area and of the 
quartzite of the E&stem area are given for comparison. 

The Diorite of the Andes, first mentioned by Stelzner as a 
characteristic rock of this mountain range, has been closely studied by 
Moricke' in the occurrence at 8t. Cristobal near Santiago in Chile. It 
is closely associated with andesites, both homblendic and augitic, with 
propylite and tufas, in such a way that the author is led to look upon 
them all as fades of the same rock mass, the diorite representing the 
deep-seated phases and the andesites the surface flows. The horn- 
blende, augite and hypersthene-augite, andesites and the diorites have 
the usual characteristics of these rocks. With respect to structure an 
intermediate phase occurs in the propylite, which consists of pheno- 
crysts of plagioclase and green hornblende in a ground mass of plag- 
ioclase, chlorite and epidote. The propylite is much altered, while the 
other rocks are fresh. The geological relations of the different rock 
types correspond with the conclusions outlined as above. The ' stocks ' 
of diorite, often forming the peaks of the range, are the denuded cones 
of old massifs. 

• 

The Porphyry of Monte Doja. — Pelikan! has re-examined the 
rock discovered by Suess at Monte Doja, in the Adamello group of 
mountains, and described by him as a reddish brown porphyry. The 
structure is porphyritic and the groundmass is dark brownish red in 
color. Under the microscope the thin section shows a colorless 
base containing yellowish-brown wbps of biotite, thin prisms and fine 

^C. R. Keyes, lb. p. 821. 

'Min. u. Petrog. Mitth. xii, p. 143. 

*Min. u. Petrog. Mittb., xii, p. 156. 
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needles of rutile and sizHeiided prisms of tourmaline. The colorless 
mass in which tiiese are imbedded contains plagioclase, orthoclase and 
quartz. The porphyritic crystals in this groundmass are cordierite. 
They all possess a more or less hexagonal cross section, and the usual 
optical properties of the mineral. Its inclusions are biotite plates and 
rutile, and tourmaline crystals like those of the groundmass. The 
coknposition of the rook is represented by the figures : 

SiO, TiO, Fe,0, A1,0, FeO CaO MgO K,0 Na,0 H,0 
56.88 2.66 20.86 4.64 1.29 3.16 7.48 .90 2.36 

Corresponding to 18% of cordierite, 20^ of mica, 30% of orthoclase 
and 13% of plagioclase. The origin of the rock is unknown. 

Wernerite Rocks occurring at several places in the Pyrenees are 
stated by Lacroix^ to be altered feldspathic ieruptives. The original 
form of the varieties from Sallix and Ponzac was a hornblende dia- 
base containing olivine, biotite and sphene. The borders of the feld- 
spar, which is labradorite, are often fringed by little plates of dipyr. 
Veinlets of these penetrate the plagioclase until in some cases all the 
labradorite is replaced by large plates of the scapolite, many of which 
are of much larger size than the feldspars from which they were 
formed. They moreover possess a uniform orientation over large areas, 
so that the structure of the rock passes from the microlitic to the gran- 
ular. When dynamic agencies.have modified it broken pieces of the 
scapolite are often found. This indicates to the author that in these 
cases the alteration of the feldspar preceded the crushing. On the 
other hand, broken pieces of all the other minerals are sometimes 
found cemented by unbroken dipyr, in which case the formation of 
the latW mineral was subsequent to the shattering. The alteration is 
thus a strictly chemical process. The paper closes with a reference to 
the Norwegian scapolite rocks and their comparison wth those of the 
Pyrenees. 

Petrographical News. — The phonolites* of Montusclat and of 
Lardeyrols in the Ardennes, in France, contain small crystals and crys- 
tallites of lavenite, the latter often grouped into forms resembling the 
skeletons of large crystals. The larger crystals are golden yellow, 
with a strong pleochroism. 

^BuU. Soc. Franc, d. Min. xiv, p. 16. 
'Lacroix. lb., xiv, p. 15. 
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Anatase and brookite are described^ as occurring in French rocks, 
the former in the mica porphyrites of Pranal, Puy-de-Dom, and the 
latter in the chloritized mica of the limestone of Ville-es-Martin, in 
the Loire-Inf<§rieure, and in the mica of a mica porphjrite from Pou« 
dkon, in Gereie, and in the granite of Lacourt, Aridge. 

The same author' announces the diaoovery of octahedra of cristo- 
balite associated with tridjmite in a piece of quartz inclusion from the 
basalt of Mayen in Rhenish Prussia. 

Nova Scotian Gmelinite. — ^A careful analysis of gmelinUe {rom 
the Five Islands^ Nova Scotia, has been made by' Pirsson/ and the 
properties of the mineral have been investigated. The mineral occurs 
in seams in a decomposed trap. In thin sections its crystals are found 
to be composed of a colorless compact outer zone enclosing a flesh- 
colored, friable inner nucleus. Their habit is short pyramidal, and 
their axial ratio a : c = 1 : .7345. Two methods of twinning were , 
observed, viz., interpenetration twinning with oP the twinning plane, 
and contact twinning parallel to IR. The double refraction is weak 
and negative, with <o-^ for sodium light = .0033. Density = 2.037, 
and composition : 

SiO, A1,0, Fe.0, CaO K,0 Na,0 H,0 
50.35 18.33 .26 1.01 .15 9.76 20.23 

The author regards the mineral as a sodium-chabazite, in which 
Na : Ca = 8 : 1. The sodium is thought to exert a marked morpho- 
tropic action, since the crystallographic planes of the gmelinite can- 
not be conveniently referred to the axes of chabazite. It may, there- 
fore, be considered as a distinct mineral species. 

Crystallography of Cerussite, etc. — Pirsson^ abo contributes 
a few crystallographic notes on eerussitef gypsum and krammerite. 
Twinned crystals of the first-named mineral from the Red Cloud Mine, 
Ariz., are arrow-shaped, with the plane oo P3 the twinning plane. The 
gypsums are from Girgenti, Sicily. They are twinned according to 
the usual law, but iPoo so largely predominates over other forms that 
they resemble basal planes and cause the twinned crystals to resemble 
in symmetry an orthorhombic form. The krammerite studied is from 

^LacToix. . lb., xiy p. 191. a 

'lb., ziv, p. 185. 

*Anier. Jour. Sci., July, 1891, p. 56. 

^Amer. Jour. Sci., Not., 1891, xlii, p. 405. 
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of the joint cracks. P and oP are the only facee observed on the 

anatase. Crystalline masses of ilvaite are reported by Hoffinan^ 

firom a twenty-foot vein near the head of Barclay Sound, Vancouver 
Island, British Columbia. Its hardness is 5.5, density 3.85 and com- 
position : 

SiO, A1,0, Fe,0, FeO MnO CaO MgO H,0 

29.81 .16 18.89 32.50 2.22 13.82 .30 1.62 

Celestite from Scharfenberg, near Meissen, Saxony, according to 
Btuber' occurs in druses of little blue crystals whose axial ratio is 
.7807 : 1 : 1.2834, and whose habit is determined by the planes P^, 
oP and J Poo". Another druse is made up of brown or wine-yellow 
crystals whose habit differs from that of the blue crystals in that oP 
is small. Their axial ratio differs also, since a : b : c=^ .7834 : 1 : 
1.2962. 

Weed and Pirsson* describe orthorhombic crystals of sulphur from 
around the vents at the Highland Hot Springs and at Crater Hills in 
the Yellowstone National Park, and stalactitic and fibrous growths of 
orpiment and realgar in crevices of the rock surrounding vents in the 
Western part of the Morris Geyser Basin in the same territory. 

Nesquehonite exists in the anthracite mine of Mure, Isdre. Its 
analysis by Friedel^ gives results that prove its identity with the nes* 
quehonite of Grenth and Penfield. 

Syntheses. — While heating mica with soda and sodium sulphate 
in a tube the mixture became dry. leaving a residue in which the 
Messrs. FriedeP discovered little rhombohedra, with the composition 
of nosean. Upon heating mica, soda and sodium carbonate for two 
days at 500^ the same experimenters obtained little hexagonal pyra- 
mids of a substance with the composition 3 (2 SiO,, A1,0„ Na,0) + 
Na, CO, + 2H,0, which the authors regard as a calcareous rich can- 
crinite. If amorphous alumina be heated at 530^ in a solution of soda 
in a closed tube the excess of the first material will separate' upon cooling 
as corundum. If heated at 400^ diaspore is produced. When the 
soda contains a little aluminum and calcium carbonates, ccUdte crystals 

Ub., Nov., '91, p. 482. 

*Zcits. f. Kryst, xix, 1891, p. 437. 

>Ib., Nov.. 1891, p. 401. 

*BuIl. Soc. Franc, d. Min., xiv, p. 60. 

'Bull. Soc. Franc, d. Min., xiv, p. 69. 

•G. Fricdcl. lb., xiv, p. 7. 
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Texas, Pa., and is the same as that examined by Cooke^ in 1867. 
Three new forms were observed oh it, viz. : qo P2, iP2 and iP. The 
prism iP2 is very characteristic and is seldom wanting. The author 
also corrects the axial ratio for mordenite to a: b : e = .401 : 1 : .4279. 
fi = 88^ 29' 46'^ and briefly describes skeleton crystals of hematUe 
from Durango, Mex., filled with cassiterite and pseudomorphs of the 
latter mineral after the former. 

Mineralogical News. — Dr. Hoffman' mentions a quartzite from 
the North shore of St. Joseph Island, in Lake Huron, whose joint 
planes are coated with limonite containing numerous tiny spherules 
composed of a nucleus of silica, coated with a humus-like substance, 
which in turn is overlain by a layer of metallic iron. The spherules 
form 58.85^ of the mixture. They have a density of 6.8612 and the 
following composition : Fe = 88.00 ; Mn = .51 ; Ni = .10 ; Co = 
.21 ; Cu = .09 ; S = .12 ; P = .96 ; C = ? ; insol. res. = 9.76. The 
insoluble residue consisted of little concentric bodies with the composi- 
tion : SiO, = 93.96 ; A1,0, = 1.13 ; Fe,0, == 1.02 ; CaO = .62 ; Mg 
= .31 ; Loss == 2.97. 

Analyses of uraninite from two new localities are given in a 
recent paper by Hillelirand'. The first is that of a specimen obtained 
from Marietta, Greenville Co., S. C, and the other that of one from 
the Villeneuve Mine, Ottawa, Quebec. Neither of the two was pure. 

UO, UO, ThO, ZrO, CeO, (La. etc.) Yt. etc. CaO PbO H,0 

S. C 83.96 1.66 .20 .19 2.06 6.16 .41 3.58 und. 

Que.....41.06 34.67 6.41 ? .40 1.11 2.57 .39 11.27 1.47 

N SiO, Insol. Pe,0, X 

S. C...T. undet .20 tr. tr. 

Que 86 A9 .13 .10 .09 

Results of the analyses of the same mineral from Llano Co., Texas, 
and from Johann-georgenstadt, Sax., show the presence of nitrogen in 
each. 

Williams* has discovered anatase crystals in a jointed slate from five 
miles South of Bremo Blufis, Buckingham Co., Va. The crystals are 
small and are associated with pyrite and quartz, which cover the faces 

lib., 1867rxliv, p.201. 

'Amer. GeoL, viii, p. 105. 

*Amer. Jour. Sd., Nov., 1891, p. 891. 

nb., Nov., '91, p. 481. 
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of the joint cracks. P and oP are the only faces observed on the 

anatase. ^Crystalline masses of ilvaite are reported by Hoffman^ 

from a twenty-foot vein near the head of Barclay Sound, Vancouver 
Island, British Columbia. Its hardness is 5.5, density 3.85 and com- 
position : 

SiO, AlA Fe,0, FeO MnO CaO MgO H,0 

29.81 .16 18.89 32.50 2.22 13.82 .30 1.62 

Celestite frx)m Scharfenberg, near Meissen, Saxony, according to 
Stuber* occurs in druses of little blue crystals whose axial ratio is 
.7807 : 1 : 1.2834, and whose habit is determined by the planes P^, 
oP and iPocT. Another druse is made up of brown or wine-yellow 
crystals whose habit differs from that of the blue crystals in that oP 
is small. Their axial ratio differs also, since a : 6 : e = .7834 : 1 : 
1.2962. 

Weed and Pirsson' describe orthorhombic crystals of sulphur from 
around the vents at the Highland Hot Springs and at Crater Hills in 
the Yellowstone National Park, and stalactitic and fibrous growths of 
orpiment and realgar in crevices of the rock surrounding vents in the 
Western part of the Morris Geyser Basin in the same territory. 

Nesguehonite exists in the anthracite mine of Mure, Is^re. Its 
analysis by Friedel^ gives results that prove its identity with the nes- 
quehonite of Genth and Penfield. 

Syntheses. — While heating mica with soda and sodium sulphate 
in a tube the mixture became dry. leaving a residue in which the 
Messrs. FriedeP discovered little rhombohedra, with the composition 
of nosean. Upon heating mica, soda and sodium carbonate for two 
days at 500^ the same experimenters obtained little hexagonal pyra- 
mids of a substance with the composition 3 (2 SiO,, A1,0„ Na,0) + 
Na, CO, + 2H,0, which the authors regard as a calcareous rich can- 
crinite. If amorphous alumina be heated at 530^ in a solution of soda 
in a closed tube the excess of the first material will separate' upon cooling 
as Gorundum. If heated at 400^ diaspore is produced. When the 
soda contains a little aluminum and calcium carbonates, calcUe crystals 

Hh., Nov., '91, p. 432. 

•Zcits. f. Kryst., xix, 1891, p. 437. 

«Ib., Nov., 1891, p. 401. 

^BuIL Soc. Franc, d. Min., xiv, p. 60. 

'Bull. Soc. Franc, d. Min., xiv, p. 69. 

•G. Friedcl. lb., xiv, p. 7. 
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Texas, Pa., and is the same as that examined by Cooke^ in 1867. 
Three new forms were observed on it, viz. : oo P2, }P2 and iP. The 
prism }P2 is very characteristic and is seldom wanting. The author 
also corrects the axial ratio for mordeni^ to a : 6 : c = .401 : 1 : .4279. 
fi = 88^ 2V 4&\ and briefly describes skeleton crystals of hematite 
from Durango, Mex., filled with cassiterite and pseudomorphs of the 
latter mineral after the former. 

Mineralogical News. — Dr. Hofiman* mentions a quartzite from 
the North shore of St. Joseph Island, in Lake Huron, whose joint 
planes are coated with limonite containing numerous tiny spherules 
composed of a nucleus of silica, coated with a humus-like substance, 
which in turn is overlain by a layer of metallic iron. The spherules 
form 58.85% of the mixture. They have a density of 6.8612 and the 
following composition : Fe = 88.00 ; Mn = .51 ; Ni = .10 ; Co = 
.21 ; Cu = .09 ; 8 = .12 ; P = .96 ; C = ? ; insol, res. = 9.76. The 
insoluble residue consisted of little concentric bodies with the composi* 
tion : 8iO, = 93.95 ; A1,0, = 1.13 ; Fe,0, = 1.02 ; CaO = .62 ; Mg 
= .31 ; Loss = 2.97. 

Analyses of uraninUe from two new localities are given in a 
recent paper by Hilleljrand'. The first is that of a specimen obtained 
from Marietta, Greenville Co., S. C, and the other that of one from 
the Yilleneuve Mine, Ottawa, Quebec. Neither of the two was pure. 

UO, UO, ThO, ZrO, CeO, (La. etc.) Yt. etc. CaO PbO H,0 

S. C 83.95 1.65 .20 .19 2.05 6.16 .41 3.58 und. 

Que.....41.06 34.67 6.41 ? .40 1.11 2.57 .3911.27 1.47 

N 8iO, Insol. Fe,0, X 

8. C...T. undet .20 tr. tr. 

Que 86 A9 .13 .10 .09 

Results of the analyses of the same mineral from Llano Co., Texas, 
and from Johann-georgenstadt, 8ax., show the presence of nitrogen in 
each. 

Williams* has discovered anatcue crystals in a jointed slate from five 
miles 8outh of Bremo Blufis, Buckingham Co., Va. The crystals are 
small and are associated with pyrite and quartz, which cover the faces 

Ub., 1867»x]iv,p. aoi. 

*Amer. Geol., viii, p. 105. 

*Ainer. Jour. Sci.» Nov., 1891, p. 891. 

*Ib.. NoY.. '91, p. 481. 
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of the joint cracks. P and oP are the only faces observed on the 

anatase. Crystalline masses of ilvaite are reported by Hoffman^ 

from a twenty-foot vein near the head of Barclay Sound, Vancouver 
Island, British Columbia. Its hardness is 5.5, density 3.85 and com- 
position : 

SiO, A1,0, Fe,0, FeO MnO CaO MgO H,0 
29.81 .16 18.89 32.50 2.22 13.82 .30 1.62 

Celestite from Scharfenberg, near Meissen, Saxony, according to 
Stuber* occurs in druses of little blue crystals whose axial ratio is 
.7807 : 1 : 1.2834, and whose habit is determined by the planes P^, 
oP and iPoo*. Another druse is made up of brown or wine-yellow 
crystals whose habit differs from that of the blue crystals in that oP 
is small. Their axial ratio differs also, since a : 6 : e = .7834 : 1 : 
1.2962. 

Weed and Pirsson' describe orthorhombic crystals of sulphur from 
around the vents at the Highland Hot Springs and at Crater Hills in 
the Yellowstone National Park, and stalactitic and fibrous growths of 
orpiment and realgar in crevices of the rock surrounding vents in the 
Western part of the Morris Geyser Basin in the same territory. 

Nesquehonite exists in the anthracite mine of Mure, Is^re. Its 
analysis by Friedel^ gives results that prove its identity with the nes- 
quehonite of Genth and Penfield. 

Syntheses. — While heating mica with soda and sodium sulphate 
in a tube the mixture became dry. leaving a residue in which the 
Messrs. FriedeP discovered little rhombohedra, with the composition 
of nosean. Upon heating mica, soda and sodium carbonate for two 
days at 500^ the same experimenters obtained little hexagonal pyra- 
mids of a substance with the composition 3 (2 SiO,, A1,0„ Na,0) + 
Na, CO, + 2H,0, which the authors regard as a calcareous rich can- 
crinite. If amorphous alumina be heated at 530^ in a solution of soda 
in a closed tube the excess of the first material will separate* upon cooling 
as corundum. If heated at 400^ diaspore is produced. When the 
soda contains a little aluminum and calcium carbonates, calciie crystals 

nb., Nov.. '91, p. 432. 

»Zcits. f. Kryst, xix, 1891, p. 437. 

»Ib., Nov., 1891. p. 401. 

*Boll. Soc. Franc, d. Min., xiv, p. 60. 

^Bull. Soc. Franc, d. Min., xiv, p. 69. 

•G. Friedel. lb., xiv, p. 7. 
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Texas, Pa., and is the same as that examined by Cooke^ in 1867. 
Three new forms were observed oh it, viz. : oo P2, JP2 and }P. The 
prism }P2 is very characteristic and is seldom wanting. The author 
also corrects the axial ratio for mordenito toa: b : c = .401 : 1 : .4279. 
fi = 88^ 29' 46'^ and briefly describes skeleton crystals of hematite 
from Durango, Mex., filled with cassiterite and pseudomorphs of the 
latter mineral after the former. 

Mineralogical News. — Dr. Hofiman* mentions a quartzite from 
the North shore of St. Joseph Island, in Lake Huron, whose joint 
planes are coated with limonite containing numerous tiny spherules 
composed of a nucleus of silica, coated with a humus-like substance, 
which in turn is overlain by a layer of metallic iron. The spherules 
form 58.85% of the mixture. They have a density of 6.8612 and the 
following composition : Fe = 88.00 ; Mn = .51 ; Ni = .10 ; Ck) = 
.21 ; Cu = .09 ; S = .12 ; P = .96 ; C = ? ; insol. res. = 9.76. The 
insoluble residue consisted of little concentric bodies with the composi- 
tion : SiO, = 93.95 ; A1,0, = 1.13 ; re,0, = 1.02 ; CaO = .62 ; Mg 
= .31 ; Loss = 2.97. 

Analyses of uraninite from two new localities are given in a 
recent paper by Hilleljrand'. The first is that of a specimen obtained 
from Marietta, Greenville Co., S. C, and the other that of one from 
the Yilleneuve Mine, Ottawa, Quebec. Neither of the two was pure* 

UO, UO, ThO, ZrO, CeO, (La. etc.) Yt etc. CaO PbO H,0 

S. C 83.95 1.65 .20 .19 2.05 6.16 .41 3.58 und. 

Que.....41 .06 34.67 6.41 ? .40 1.11 2.57 .3911.27 1.47 

N SiO, Insol. Fe,0, X 

S. C...T. undet .20 tr. tr. 

Que 86 .19 .13 .10 .09 

Kesults of the analyses of the same mineral from Llano Co., Texas, 
and from Johann-georgenstadt, Sax., show the presence of nitrogen in 
each. 

Williams* has discovered anatase crystals in a jointed slate from five 
miles South of Bremo Blufis, Buckingham Co., Va. The crystals are 
small and are associated with pyrite and quartz, which cover the faces 

Ub.,1867fx]iv,p. aoi. 

'Amer. Geol., viii, p. 105. 

'Amer. Jour. ScL, Nov., 1891, p. 891. 

*Ib., Not., '91, p. 481. 
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of the joint cracks. P and oP are the only faces observed on the 

anatase. Crystalline masses of ilvaite are reported by Hoffman^ 

from a twenty-foot vein near the head of Barclay Sound, Vancouver 
Island, British Columbia. Its hardness is 5.5, density 3.85 and com- 
position : 

8iO, AlA Fe,0, FeO MnO CaO MgO H,0 

29.81 .16 18.89 32.50 2.22 13.82 .30 1.62 

Celestite from Scharfenberg, near Meissen, Saxony, according to 
Stuber* occurs in druses of little blue crystals whose axial ratio is 
.7807 : 1 : 1.2834, and whose habit is determined by the planes P^, 
oP and iPoo". Another druse is made up of brown or wine-yellow 
crystals whose habit differs from that of the blue crystals in that oP 
is small. Their axial ratio differs also, since a : b : c= .7834 : 1 : 
1.2962. 

Weed and Pirsson' describe orthorhombic crystals of sulphur from 
around the vents at the Highland Hot Springs and at Crater Hills in 
the Yellowstone National Park, and stalactitic and fibrous growths of 
orpiment and realgar in crevices of the rock surrounding vents in the 
Western part of the Morris Geyser Basin in the same territory. 

Nesguehonite exists in the anthracite mine of Mure, Is^re. Its 
analysis by Friedel^ gives results that prove its identity with the nes- 
quehonite of Grenth and Penfield. 

Syntheses. — While heating mica with soda and sodium sulphate 
in a tube the mixture became dry., leaving a residue in which the 
Messrs. FriedeP discovered little rhombohedra, with the composition 
of nosean. Upon heating mica, soda and sodium carbonate for two 
days at 500^ the same experimenters obtained little hexagonal pyra- 
mids of a substance with the composition 3 (2 SiO,, A1,0„ Na,0) + 
Na, CO, + 2H,0, which the authors regard as a calcareous rich can- 
crinite. If amorphous alumina be heated at 530^ in a solution of soda 
in a closed tube the excess of the first material will separate* upon cooling 
as corundum. If heated at 400^ diaspore is produced. When the 
soda contains a little aluminum and calcium carbonates, calcUe crystals 

Mb., Nov.. '91, p. 482. 

»Zcits. f. Kryst., xix, 1891, p. 437. 

«Ib., Nov., 1891. p. 401. 

*BuII. Soc. Franc, d. Min.. xiv, p. 60. 

^BuU. Soc. Franc, d. Min., xiv. p. 69. 

•G. Friedcl. lb., xiv, p. 7. 
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^goomp*By the corunduni. These experimentB throw some light apon 
ll^ produetioD of coruDdum in metamorphoeed limestooeB. Under 
^^Isr conditions magDeaia yields brudte. When calcium silioate ii 
m«H^ ^'^ sodium borate at high temperatures under preasure daih' 
^iU crystals are formed, according to Wyrouboff.' 

Miscellaneous. — A new contribution to the discussion of the cause 
nf optioal anomeliea is from the pen of Kamojitiky', who ascribes the 
nhenomena to polymertsm. Paramorphic substances are thought 
to Im polymeric, with the higher polymer more stable than the simpler 
one. 1'''^ Utter usually poeeeeses a higher d^^ree of symmetry than 
the former, and hence, when it forms first it gives a higher d^ree of 
■vninietr}' to its crystals than is possessed by thoae of its panmorph — 
iiit< more stable, more complicated compound. The author develops 
this Id"" '" " ^'7 logical and clear manner, and instances many 
KxntiU'lesto indicate the probability of the correctnees of his state- 

int>iiU- 

Kntinr^ proposes to test the isomorphism of different substances by 
nirinixK "f them mixed crystals, which, if the two substances used be 
UiHUiirpbou*. "iH difler continuonsly in their physical properties. In 

I I „f^|fg of colored salts the test most easily applicable is that of color. 
I f iiiitAMiium chlorate and the corresponding permanganate be dissolved 

III water and a drop of each be placed in an object glass and allowed 
hi come ■» contact, the crystals formed at the junction of the two 
ilrni)" *''" ^ intermediate in color between those formed at a distance 
rriiiii it- I" ^ '^"^ '^^ ^^ ^''"^ '^^ '^'^^ isomorphous no gradation in 
inrlur will be obaerved. In his article the author mentions the many 
(tiiliil>"<">ds that he has discovered to be isomorphous. 

I>!intxrr^ suggests a modification of micro-chemical analysis by 
wlil'^h minerals are detected rather than their constitaent elements. 
fF„r ttiKtance, instead of distinguishing between hauyne and sodaliteby 
■tii'lying their elements, the author would study the efiect of the min- 
ft*\' tli«mscl*<* upon reagents, e. g. sodalite will precipitate nlver 
iildiTi . " 1 weak nitric acid solution of silver nitrate, whereas 
IttuTi" " ' lE do sa Chabazite reacts rapidly with ammonium 
ultlffrijU BU'i ^■'^□erata ammonia, while tbomsonite, analcite and lencite 

tK/T- .i«.p..5Tl. 

tm^ nil, JdIj. 1801, p. , aod Jour. Chem. Soc., Ii, p. IISI, 

Die Ki y« «l U a« lT »e, p. 67. 
^ 4, Gc' ; GcMlf.. lUi. 18BI. p. 737. 




k 



518 The American Naturalist. [Juno, 

are without effect upon it of any kind. The principal minerals stud- 
ied by the author that yield definite and distinctive results are hauyne, 
sodallte, scapolite, chabazite, calcite, witherite, cerussite and anglesite 
and others of less importance. The method of manipulation neces- 
sary to produce good results is described in each case with great min- 
uteness. 

Dufet^ describes a method for the determination of the comparative 
values of the indices of refraction by means of the prism and total 
reflection, and Lavenir' gives an account of a new process by which 
the optical orientation of any crystal may be determined. 

A report on " The Mineral Resources of the Province of Quebec," 
by Ells^ contains a history of the various mining industries of the 
district. In the same annual report Hoffmann* publishes a list of the 
minerals occurring in Canada, and IngalLi^ gives statistics relating to 
the production and exportation of the mineral products of Canada. 

^Bull. Soc. Franc, d. Min., xiv, p. 130. 

'lb., xiv, p. 100. 

»Pt K. Ann. Rep. Can. Geol. Survey, 1888-89. 

*Pt. I. lb. 

sPt. S. lb. 
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MINERALOGY AND PETROGRAPHY.* 

The Basalt of Stempel. — Bauer's' description of the basalt of 
Stempel, near Marburg, and its concretions and inclusions is one of 
the most excellent pieces of petrographical work that has appeared in 
a long time. A favorable opportunity has enabled the author to secure 
a splendid suite of specimens of this rock so noted for its beautiful 
zeolites. It consists of the usual constituents of basalt, viz. : plagio- 
dase, augite and olivine in a groundmass of augite and feldspar 
microlites in a base of glass. The plagioclase is andesine without 
peculiar characteristics. The augite is also without special features 
except that it is frequently zonally developed, with a dark-green ker- 
nel and brown-colored coats, in which the extinction decreases from 48^ 
to 86^. The olivine is so well bounded by crystal planes that the rela-i 
tions of the shapes of the cross-sections to the crystallographic axes 
have been well worked out. Twins parallel to P^ are not uncommon. 
The liquid inclusions, upon careful study, are found to differ from 
those of the olivine of the concretions (KnoUen), and the glass inclu- 
sions are learned to have a different composition from the glass form- 
ing the groundmass of the rock. One of the most interesting features 
of the rock is the occurrence of amygdaloidal cavities, coated within 
by a layer of glass, whose limits are sharply defined. Sometimes a 
partition of this glass divides a cavity into two, and occasionally sev- 
eral concentric partitions give rise to a series of chambers that are 
strikingly like the chambers in Idding's lithophysae. The olivine 
bombs included in the rock consist largely of bronzite and chrome- 
diopside grains cemented by olivine substance. The bronzite is pres- 
ent in two varieties, one an almost opaque greenish-brown kind, and 
the other a transparent olive-green variety. Picotite is also present 
quite abundantly in grains and aggregates of grains in most of the 
bombs. The effect of the action of the rock magma upon its inclu- 
sions is seen in the granulation of the pyroxenes, and the effect of the 
material of the bombs upon the magma is shown in the presence of micro- 
lites of hypersthene in the veins of the rock that ramify the bombs. 
Since the minerals of the bombs contain characteristic inclusions not 
common to Iherzolitic rocks, and since, moreover, the olivine and bron- 
zite are sometimes found in forms never seen in Iherzolite, the author 

^Edited by Dr. W. S. Bayley, Colby University, WateiYille, Me. 
'Neues Jahrb. f. Min., etc., 1891, ii, p. 156. 
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concludes that these bodies are not inclusions torn from a deep-seated 
basic rock as is sometimes thought, but that they are concretions of the 
basic minerals of the basalt, formed during the intratellurial period of 
its magma's history. Another interesting feature of the StempeL 
occurrence is the abundance and variety of true inclusions found 
therein. These are limestone, quartz, feldspar and amphibolite frag- 
ments and others torn from a cordierite rock. The limestone has pro- 
duced but little effect upon the surrounding rock other than rendering 
its texture coarser by increasing the size of its feldspathic constituents. 
The limestone itself has suffered little change. The quartz fragments 
are all surrounded by rims of green augite crystals, and in their inter- 
ior they are filled with swarms of cavities either empty or filled with 
liquid. Sandstone inclusions now consist of grains of quartz, cemented 
by a glass that has originated in the fusion of the cement of the origi- 
nal rock. This glass sometimes contains trichites and magnetite grains, 
when it is colorless ; sometimes it is devoid of them and is colored 
brown. The glass cement also frequently contains drops of glass that 
differ from the enclosing material in that it dissolves readily ^ hydro- 
chloric acid, while the latter is unaffected by this reagent. The inclu- 
ded substance is regarded as the pure glass produced by the solution 
of the cement of the sandstone, while the insoluble variety is that to 
which silica has been added by the corrosion of the quartz grains. 
The finer grained sandstones have yielded basalt-jasper. In their 
glassy constituent are numerous crystals of apatite that are similar in 
most of their properties with the nepheline and cordierite crystals 
observed by Zirkel in some of the basalt-jaspers described by him. 
The orthoclase inclusions are penetrated by tiny veins of glass. Both 
the feldspar and the glass contain small violet octahedra of some 
spinel and blue pleochroic needles of glaucophane, while tridymite 
plates occur in the latter substance. An aggregate of orthoclase and 
plagioclase contains flecks of green glass between the grains that is 
thought to be filled mica, while the feldspar is filled with sillimanite 
needles. The other inclusions present features that are worthy of 
notice, but they cannot be described in the present place. The article 
will well repay the reader for its perusal. 

The Crystalline Rocks of Tammela, Finland. — ^The archean 
rocks in the vicinity of Tammela, in the South-western part of Fin- 
land, are crystalline schists, granites, gabbros, porphyrite and vitro- 
phyres. A gray granite, Sederholm^ thinks, is closely related to the 

^Min. tt. Petrog. Mitth., xii, p. 97. 
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gabbroB and diorites of the region, which appear as though basic 
separations from the same magma as that yielding the granite. The 
most abundant rock is a muscovite granite. Next in importance is a 
uralite-porphyrite, whose uralitic phenocrjsts are complete pseudo- 
morphs of augite. All the constituents of the rock show much alter- 
ation. The plagioclase is changed to epidote and zoisite, and between 
the secondary products of this mineral are newly formed plagioclase 
and hornblende, and in addition there are frequently accumulations of 
biotite, whose form leads to the supposition that they are pseudomorphs 
after olivine. In its original condition this rock was probably a basalt. 
A plagioclase-porphyrite, an amygdaloid and glassy rocks with the 
composition of an add basalt also occur in the region. Tufas accom- 
panied the outflow of basalt, but in this as in the other rocks described 
the character of the original substance has been greatly obscured by 
alteration. In discussing the cause of the chemical changes that have 
been effected, the author ascribes the most powerful action to water in 
connection with pressure. Many of the rocks show evidences of 
dynamo-metamorphism. A schistosity has been superinduced in nearly 
all of the types, but the crushing and breaking of grains that are such 
striking phenomena in most instances of this kind, are here absent. 
The pressure exerted its influence principally in increasing the solvent 
power of the water. Very little change in the chemical composition 
of the rocks has resulted from the alteration, in spite of the fact that 
their mineralogical composition has been totally changed. 

Petrographical Notes. — The breccias and porphyries of Pilot 
Knob, Mo., have repeatedly been stated to be metamorphised frag- 
mentals. Haworth^ has examined their relations to other rocks and 
has carefully studied their thin sections with the result that they are 
pronounced by him true eruptives, the latter, quartz-porphyries, 
exhibiting flowage structure, and other evidences of having once been 
Hquid, and the former, porphyry breccias, with ^gments of porphyry 

cemented by a groundmass that was once a fluid volcanic lava. 

Gordierite-bearing chiastolite schists are briefly mentioned by Klemm' 
as forming part of the contact belt of the Lausitz granite at Dubring, 
and dykes of homblende-porphyrite as cutting the granite at this 

place and at Schmerlitz, in Saxony. In a brief communication 

Kemp' speaks of the existence of several dykes of a very much altered 

^Bnll. No. 5t Geol. Surv. of Mo., p. 5. 
*Zeits. d. d. Geol. Ges., xliii, 1891, p. 526. 
*Ainer. Jour. Sci., Nov., 1891, p. 410. 
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peridotite in the Portage sandstones near Ithaca, N. Y. In a hom- 

blende-andesite inclusion in the Capucin trachyte Lacroix^ finds one 
cavity containing magnetite, biotite, fayalite and hypersthene — a dif- 
ferent association of minerals from that in any other cavity. The 
most interesting of these minerals is the fayalite, which occurs in tiny 
crystals with a golden yellow color, due to a ferruginous pigment. 

Mineralogical News. — ^A series of new analyses of amaraniite 
from the Mina de la Campania, near Sierra Coida, Chile, give: SO, = 
35.46 ; Fe,0, = 37.46 ; K,0 = .11 ; Na,0 = .69 ; H,0 = 28.29, 
corresponding to Fe, S,0, -f- 7H,0. The mineral has a specific grav- 
ity of 2.286, and at 110^ it loses three molecules of water. Its axial 
ratio as determined by Penfield' iaa: b : e= .7692 : 1 : .5738 with 
a = 95^ 38' 16" ; fi = 90^ 23' 42", r = 97^ 13' 4", and 2Ena = 
63^ 3'. In sections parallel to the trachy-pinacoid the extinction is 
16^-17^ in acute /9. Sideronatrite from the same place occurs in fine 
orange or straw-yellow fibres, with orthorhombic symmetry (not mon- 
oclinic as Raimondi asserts). Its density is 2.355. A mean of sev- 
eral analyses yielded : 



SO, 
44.22 



?L?7 ?6'S n3?7=2Nm SO, Fe. SA + 7H.0. 



The mineral sufiers a loss of four molecules of water at 110^. Asso- 
ciated with sideronatrite arS little white masses composed of a sub- 
stance with hexagonal optical properties. It is positive with a» = 
1.568, e = 1.613 for yellow light. Its density = 2.547-2.678, and its 
composition is : H,0 = 11.89 ; SO, = 61.30 ; Fe,0, = 17.30 : Na,0 
= 19.63 ; K,0 = ca. .16, corresponding to 3Na, SO^ Fe,(80J, + 
6H,0. With these analyses are also given those of a pieropharmaeo- 
lite from Joplin, Mo., of piiticite irom the Clarissa Mine, Utah, of 
gibbnte from Chester Co., Pa., and of ataeamUe from Chile. The 
analysis of the first mentioned mineral leads to the formula (H, Ca 
Mg), As, O, + 6H,0. The pitticite gave : H,0 = 17.64 ; AsjO^ = 
39.66 ; Fe,0, = 33.89 = 4Fe,(As OX re,(OH), + 20H,O. The 
mineral is not a mixture of the sulphate and arsenate of iron as is the 
German variety. No definite conclusion was reached as to the compo- 
sition of the gibbsite other than that it is a hydrous aluminum phos- 
phate. Though eolumbite has been known to exist in the Black 

^Bull. Soc. Franc, d. Min., xiv, p. 10. 
'Zeits. f. Kryst, xviii, p. 585. 
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Hills in Dakota for some six years past, the first accurate account of 
its occurrence and of its composition has but just been communicated 
by Mr. Headden.^ The mineral together with tanlalite is often pres- 
ent in the stream tin of the hills. It is also found imbedded in beryl 
at the Etta Mine and associated with other minerals at the various 
other mines in the district. Fourteen analyses of crystals obtained 
from the different localities are given. Some of these correspond with 
the formula 3R Cb,0, + 2R Ta,0„ with R = Fe^ Mn^. As the den- 
sity of the mineral becomes greater the proportion of tantalum to 
columbium increases, passing from 1 : 6 to 1 : H ; thus indicating 
that columbite and tantalite are isomorphous substances. Analyses 
follow : L Turkey Creek, Col. ; II. Yolo Mine, 8. Dak. ; HI. Tanta- 
lite, associated with stream tin at the Grizzly Bear Gulch, 8. Dak. ; 
IV. Manganiferous columbite, from Advance Claim, 1} miles 8. of 
Etta Mine. 





CbA 


Ta.0, 


SnO, 


WO, FeO 


MnO 


CaO 


Sp. Gr. 


I. 


73.45 


2.74 


.21 


1.14 11.32 


9.70 


.61 


5.383 


II. 


24.40 


57.60 


.41 


14.46 


2.55 


.73 


6.592 


III. 


3.57 


82.23 


.32 


12.67 


1.33 




8.200 


IV. 


47.22 


34.27 


.32 


1.89 


16.25 




6.170 



Mr. Headden's results are interesting as indicating the widespread 
occurrence of these two rare minerals in the Black Hills region, and 
his paper is valuable for the great number of analyses contained in it. 

Laspeyres* has reexamined the aayniie (of V. Kobell) from Grube 

Grtineau, in Kirchen on the 8ieg, in Germany, where the mineral 
occurs in crystals. He finds it to be a mixture of polydymite with 
other sulphides, as he declared it to be some time since. XJllmanite 
crystals from 8i^;en, in the same neighborhood, are described as con- 
sisting of cubes with striations parallel to the pyritoid edge, or of 
cubes, dodecahedrons and octahedrons combined with more complica- 
ted forms, among which are many parallel hemihedral ones. Its crys- 
tallization thus corresponds with that of the 8ardinian XJllmanite 
described by Ellein.' A rare chance was also afforded LaBpeyres for 
the study of the crystallization oiwolfahergite, from Wolfiberg, in the 
Harz. The new crystals obtained by him are tabular parallel to oP, 

^Amer. Jour. Sci., Feb., 1891, p. 89. 

*Zeits. f. Kryst, xix, 1891, p. 417. 

sXeus. Jahrb. f. Min. etc., 1883, i, p. 180 and 1887, ii, p. 169. 
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and have the macro-zone more highly developed than the brachy-zone. 
They show clearly that Groth is correct in r^arding the mineral as 
isomorphous with amplecUte, scleroclase and zincenite. The axial 
ratio, calculated from pyramidal faces that gave good reflections^ is 

a:h\c= .5283 : 1 : .6234. The little-known members of the 

metotype group on the Puy-de-Ddm have recently been described by 
€k>nnard^ in some detail as regards localities. An analysis of the nat- 
rolite from the Puy-de-Maman yielded: SiO, = 48.03; A1,0, = 
26.68; Na,0 = 16.61 ; H,0 = 9.62 ; and that of the Tour de Gev- 
illat gave : SiO, = 47.88 ; A1,0, = 26.12 ; Na,0 = 15.63 ; CaO = 

.45 ; H,0 = 9.80. The same author' has made a crystallographic 

study of the barites of the Puy-de-D6m. All crystals of this substance 
are beautifully modified but none show new forms. A peculiarly hab- 
ited araganit^ from the Neussargnes Tunnel, Cantal, contains the new 
forms S*P^ and §P. The investigation of the nature of the nitro- 
gen found in uraniniUy promised some time ago, has been continued 
by Hillebrand^ without, however, very great success. The most care- 
ful analyses of specimens from Glastonbury, Ct., and from Arendal, 
Norway, yield respectively : 

UO, DO, ThO, etc. PbO CaO H,0 N Fe,0, SiO, Insol. Sp. Gr. 
2SM 59.08 11.10 3.08 .11 .43 2.41 .29 .16 .89 9.622 

26M 44.18 13.87 10.95 .61 undet. 1.24 .24 j50 1.19 

The principal result of the analyses is to the effect that all uraninite 
contains more or less nitrogen, sometimes amounting to as much as 
2}^. The condition in which the element exists is unknown, but it is 
probably different from any hitherto observed in the mineral kingdom. 
Another result indicated is that the formulas that have been accepted 
as expressing the composition of the mineral do not do so. Specimens 
from many of the classical localities have been analyzed, and in nearly 
every case errors have been detected in the original analyses. The 
author concludes that while uraninite in general contains the same 
oonstitaeots, it varies widely in composition, and its physical character- 
istics are often as distinct as are the chemical differences. ^The 

kercanohaliU from Pico de Teyde, in the Canary Isles, is in little imper- 
fectly developed crystals imbedded in a yellowish white hygroscopic 

iBall. Soc. Fnnc. d. Min., 1891, xir, p. 165. 
Hh^ xiT, p. 174. 
niiL, UY» p. 183. 

G«)l. Survey, No. 78, p. 43. 
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granular mass, in the neighborhood of solfataras. The soluble sub- 
stance extracted from this mass by Hof ^ gave : 

SO, AlA Fe,0, *FeO CaO MgO Na,0 H,0 
38.62 13.96 .94 .66 22 .04 2.37 42.01 

The form of the crystals as determined by Becke* is tabular parallel 
to 00 Too . They have a weak negative double refraction. The axis 
of mean elasticity is inclined 48^ to oo Pao", and that of the least elas- 
ticity 13** to +P^. The crystallization is monoclinic with a: b : c=^ 

1 : ? : .826 fi = 97** 34'. In the druses of a massive garnet used as 

a flux in the copper smelters at Kedobek, Caucasia, are found crystals 
of garnet that rival in beauty the famous Tyrol varieties. They are 
bounded by the forms 202, oo O and occasionally 30), and all the 
faces are brilliant. Their color is wine to honey-yellow and their com- 
position' is represented by : 

SiO, CaO A1,0, Fe,0, Loss _n^ . , ,g.Q . 
39.12 35.84 22.73 1.76 .15 —^^ ai,(,oiuj,. 

According to Branner* inexhaustible beds of beauxite occur near 

Little Rqck and Benton, Ark., that are supposed to be genetically 
related in some way with eruptive granites. The material is pisolitic 
in structure. The composition of one variety as shown by a partial 
analysis is: 

A1,0, SiO, FcjO, TiO, Loss 
55.64 10.38 1.95 3.60 27.62 

The handsome ealcU^ twins from Guanajuato, Mexico, that have 

been known for some time, are usually the scalenohedron R*, twinned 
parallel to — iR. Corresponding pairs of faces on each individual are 
so developed that their combination has a monoclinic habit, resembling 
strongly the swallow-tailed twins of gypsum. The forms recognized in 
the crystals are mentioned in the paper and six figures accompany it. 

^Min. u. Petrog., Mitth. xii, p. 39. 

»Ib., p. 46. 

•Milllcr : Ncues. Jahrb. f. Min., etc., 1891, i, p. 272. 

^Amer. Geologist, vii, 1891, p. 181. 

^Piisson: Amer. Jonr. Sci., Jan., 1891, p. 61. 
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FrenzeP has made a new analysis of gordaite and has found it to 



be identical with ferronatrite, while Arzruni has examined its crystals 

and declares them to be rhombohedral with a : e = 1 : 55278. C. 

Schneider' gives good analyses of six basaltic ^hornblendes, all of 
which contain over 4% of liO,. 

^Zeits. f. Kryst, xviii, p. 595. 
'Zeits. f. Kryst, xviii, p. 579. 
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MINERA.LOGY AND PETROGRAPHY.* 

The Eruptives of Cabo-de-Gata. — The eruptive rocks of the 
Cabo-de-Grata region in southeastern Spain are pumiceous, glassy and 
granular liparites, andesites, dacites and an occasional basanite. The 
liparites are rare as fragments in a liparitic tufa and as small dykes 
cutting the fragmental rocks. The dacites cover a large stretch of 
country. They are the most abundant types in the region, and are 
developed in great variety. Two principal groups are distinguished. 
The first is characterized by the abundance of its phenocrysts, among 
which are large hornblendes, and by the possession of augite and hypers- 
thene. Augite occurs in their groundmass, quartz is scarce, and their 
feldspar is almost exclusively plagioclase. In the second group phen- 
ocrysts are less common. Biotite is the predominant colored constit- 
uent. Quartz and sanidine are both plentiful and the rock thus 
verges toward the liparites. All the components of these dacites have 
been very minutely described by Osann.'* But few of them present 
special peculiarities. The most interesting features connected with 
them are the alteration of hornblende into pyroxene and the intergrowth 
of augite and bronzite, with the pinacoids and prisms of the two minerals 
parallel. The andesites, which are best developed in the southern and 
southeastern parts of the region, are hornblendic and biotitic varieties. 
A mica andesite from the Rambla del Esparto contains an enormous 
number of granular inclusions composed of cordierite (?) biotite, 
spinel, sillimanite, corundum, andalusite, plagioclase, rutile, zircon, 
garnet, quartz and apatite. They are regarded as having resulted 
from the metamorphism of blocks brought from below, and the crys- 
tallization of andesite components upon them. The spinel occurs in 
dark-green and grayish-red crystals, the former sometimes surrounding 
the latter. A dacite from Mazarrou contains phenocrysts of cordier- 
ite,' whose prismatic crystals often reach a length of 1 cm. The forms 

* Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
^Zt\\s. d. Deutsch. Geol. Ges. 189], xliii, p. 688. 
*Cf, American Naturalist, 1890, p. 69. 
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observed on them are ooP, ooPoo, ooPoo", oP, P, and iP. In the 
neighborhood of ore veins the mineral is changed into pinite. 

A Melilite Rock from North America. — From the bed of the 
Ottawa River, near Ste. Anne, not far from Montreal, Can., Mr. Adams* 
has obtained the first melilite rock described from North America. It 
occurs as a dyke in Potsdam conglomerate. The rock, which has a 
fine-grained, dark groundmass, often contains phenocrysts of green and 
red olivine, biotite and pyroxene. The matrix in which these lie con- 
sists of small biotites, olivines and pyroxenes, between which lies a 
still finer aggregate of melilite, pyroxene needles and a small quantity 
of a colorless mineral that may be nepheline. Perofskite, apatite and 
magnetite are also present in it. The brown biotite is an anomite, with 
a small biaxial angle. It consists of an interior inclusion-free nucleus, 
usually with a rounded outline, surrounded by a zone filled with augite 
microlites and bounded by crystal faces. The olivine contains but 
little iron (12.65%). The red color of some grains is due to inclu- 
sions of iron oxide. Its alteration is sometimes into serpentine, but 
more frequently into ferriferous magnesite and breunerite, whose 
composition is Mg CO, = 64.83; Fe CO, = 26.16 ; Ca CO, = 1.66 ; 
impurities = 7.35. The alteration begins along cleavage cracks and 
proceeds inward from the peripheries of the olivine grains. The pyrox- 
ene phenocrysts are colorless and have an extinction of 42°. Like 
the biotite the augite grains are also bordered by a zone of a light brown 
color, which is of the same substance as that of the smaller phenocrysts 
and of the needles in the groundmass. The extinction in the zone is 
often 16° greater than that of the nucleus. The characteristic mineral 
of the rock, the melilite, possesses the peg structure and all the other 
peculiarities of this component of the Alno specimens. Basal sec- 
tions have rectangular or octagonal outlines, while prismatic sections 
are often flattened parallel to oP. The rock differs from the typealuo- 
ite in possessing no feldspar. The author thinks it is connected in some 
way with the Montreal volcanic center, forming Mt. Royal, which, as is 
well known, consists largely of eleolite syenites and related rocks. 
The composition of the rock follows : 

SiO, TiO, A1,0, Fe,0, FeO CaO MgO K,0 Na,0 Co, H,0 
35.91 .23 11.51 2.35 5.38 13.57 17.54 2.87 1.75 9.40 

The Sanidinite Bombs of Menet and Monac. — The sani- 
dinite bombs included in the trachytes of Menet, Cantal and of Monac, 

*Amer. Jour. Sci., April, 1892, p. 269. 
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Haute-Loire, France, contain many interesting minerals, short descrip- 
tions of which are given by Lacroix.^ In those from the first-named 
locality are vitreous orthoclase, anorthite microperthite, zircon in bril- 
liant, transparent, wine-red and in colorless or brown and light rose 
crystals, sphene, apatite, corundum and biotite. The last named min- 
eral is an original component of the rock yielding the bomb, while the 
zircon, sphene and apatite are certainly new products. The Monac 
sanidinites difier from those of Menet principally in being saturated 
with secondary substances. 

Igneous Rocks from Montana. — Among the rocks found in the 
mountains of Montana and described by Lindgren' are dacite, trachytes, 
basalts and augite-syenites. One variety of basalt consists of fresh 
olivine, augite and analdte in a groundmass composed of magnetite, 
apatite andanalcites of a second generation. The rock was described 
in one of the Tenth Census Beports, where the analcite was stated to be 
in all probability an alteration product of nosean. The author now 
regards the mineral as unquestionably original. 

Petrographical News. — Mr. Cole^ describes a section of devitri- 
fied perlitic obsidian from Rocche Rosse, Lipari, in which the rock is 
much shattered. Around the fragments of glass thus formed spheru- 
litic substance has resulted from the devitrification of their material. 
Banning at the cracks se])arating the fragments the devitrification 
has progressed inward until a spherulitic zone now surrounds 

each piece of glass. The mica schist^ around the granite of 

the Schneekoppe in the Riesengebirge, Silesia, has been changed by the 
eruptive from a muscovite-garnet-quartz-schist to a schistose aggregate 
of quartz, muscovite, biotite, andalusite, and new, blood-red garnets. 
The biotite is in isolated small plates that are quite different in char- 
acter from the flakes of muscovite adhering to the quartz grains in the 

original rock. A few augite, saussu rite and quartz diorites, agabbro 

and several porphyries, porphyrites and diabases from the hills sur- 
rounding the Muir Glacier, in Alaska, are briefly described by Will- 
iamsP in an appendix to Reid's account of the glacier. In the oli- 
vine diabase of a dyke cutting the Sioux quartzite, in Minnehaha Co., 

*Bull. Soc. Min. d. Fr., xiv, 1892, p. 314. 
'Proc. Cal. Acad. Sci., 2, vol. iii, p. 39. 
^Mineralogical Magazine, ix, p. 272. 
^Zeits. d. DeuUch. Geol. Ges. xliii, 1891, p. 780. 
•Nat. Geog. Mag., Washington, iv, p. 63. 
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S. Dak., Messrs. Culver"' and Hobbs find that the reddish to yellowish- 
brown diallage is strongly pleochroic. 

Mineralogical News. — Oeneral Orystallographie, — Wyrouboff) 
in the continuation of his crystallographic study of clo:sely related 
double salts of sulphuric, selenic and chromic acids, has reached some 
exceedingly interesting results bearing upon isomorphism. After care- 
fully measuring the crystals of ten of these compounds and comparing 
their optical properties^ he finds that while several of them are crys- 
tallographicaliy similar these same compounds possess quite different 
optical characteristics. Fe K,(80J„ Mn K,(SOJ, and Mn K,(SeO,), 
are optically as well as morphologically similar. Since the optical 
properties of crystals change when they are subjected to changes of 
temperature it follows that these properties are dependent upon the 
arrangement of the molecules — upon the character of the crystal net- 
work. Isomorphous bodies are those that possess identical networks, 
consequently isomorphous bodies are those that are similar morpholog- 
ically and at the same time optically, and in which the changes suffered 
under similarly changed conditions are similar. The magnesian sul- 
phates with seven molecules of water are good examples of a truly 
isomorphous group. There is another kind of isomorphism embracing 
those bodies in which the morphological properties are similar but the 
optical ones different In such bodies, since the arrangements of the 
molecules in the two intermingled substances are difierent, there i&hould 
be evidence in these of optical anomalies, which are not apparent in 
the simple compounds, and this is found frequently to be the case. A 
further conclusion drawn by the author from his experiments is to the 
effect that while in general, substances whose chemical composition is 
analogous have similar crystalline forms, it does not necessarily follow 
that isomorphous bodies possess analogous compositions; they need 
merely to be built upon the same plan, possess identically arranged 
networks. Many of the views put forth in the paper are novel, and 
some of them are rather startling. We shall look forward with much 

interest to their discussion by German mineralogists. ^The relation 

between symmetry and the chemical composition of crystals continues 
to attract the attention of mineralogists theoretically inclined. Fock" 
now suggests that the method by which the problem is to be attacked 
is through the aid of stereochemistry. He assumes that the crystal 
particles have the same symmetry as the crystal individual, and seeks 

^•Trans. Wis. Acad. Sci., viii, 1891, p. 206. 

^^Zeits. f. Kryst., xx, p. 76. 
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to trace the symmetry of the particle to the symmetry of the chemical 
molecule as its source. According to the conception of most chemists 
the carbon atom may be represented by a point with four bars extend- 
ing toward the four corners of a circumscribed tetrahedron. The sym- 
metry of the carbon molecule is thus comparable with the symmetry 
of the crystallized carbon — diamond. With this suggestion as a basis 
the author shows how the crystallization of graphite and of some of 
the carbonates may be explained, but at the same time he confesses 
that few practical results can follow from the suggestion until we know 
more about the composition of solid substances. 

Notes. — An attempt to discover the reason for the variation in the 
pyramidal angles of arsenopyrite and to settle its composition has 
been made by WeibuU," who has examined crystals from Silf berg, 
Delane, and other localities in Sweden, and from the well-known 
occurrences in Europe. Among the Silf berg crystals three types were 
recognized, on the first of which the predominant forms are oo P and 
P<^. Their axial ratio is .6841 : 1 : 1.1910, and composition (Fe Co 
Ni) (S As),. On the second type the same forms are observed with 
the addition of iP^, but the crystals are usually prismatic parallel to 
a. Their axial ratio is .6830 : 1 : 1.1923 and composition Fe S As. 
Crystals of the third type are long prismatic in the direction of c and 
are bounded by the same planes as are found in the second type. 
Their axial ratio is .6724 : 1 : 1.189is. Crystals from other localities 
show differences in composition and in axial ratio, and these differences 
are expressed in differences in habit. The formula best representing 
the composition of the mineral is thought to be Fe(S As),, and varia- 
tions from it are thought to be due to inclusions in the material anal- 
yzed. If Fe(As S), be considered the normal arsenopyrite ten per 
cent, of Fe S, may be replaced by Fe As,, or the reverse, and the 
replacement will affect the axial ratio to a noticeable extent, an increase 
in Fe 8, tending to increase the lengths of a and c. The substitution 

of Co and Ni for Fe affects the axes in the same way. In an 

exhaustive article on the mineral deposits of Leogang in Salzburg, 
Buckrucker^' gives a brief account of the region and a detailed descrip- 
tion of the many minerals occurring therein. Thirty-two distinct spe- 
cies are referred to in the article, some briefly, others very extensively. 
Among the latter are dolomite^ aragonite, strontianite and celestite. 2 
E M. for aragonite is 30° 43.6'. 2 V Hi, for strontianite is 6° 59' 12" 

"Ib.,p. 1. 

''Zeits. f. Kryst. xix, p. 113. 
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MINERALOGY AND PETROGRAPHY/ 

The Basalt of Stempel. — BauerV description of the basalt of 
Stempel, near Marburg, and its concretions and inclusions is one of 
the most excellent pieces of petrographical work that has appeared in 
a long time. A favorable opportunity has enabled the author to secure 
a splendid suite of specimens of this rock so noted for its beautiful 
zeolites. It consists of the usual constituents of basalt, viz. : plagio- 
clase, augite and olivine in a groundmass of augite and feldspar 
microlites in a base of glass. The plagioclase is andesine without 
peculiar characteristics. The augite is also without special features 
except that it is frequently zonally developed, with a dark-green ker- 
nel and brown-colored coats, in which the extinction decreases from 48^ 
to 36°. The olivine is so well bounded by crystal planes that the rela* 
tions of the shapes of the cross-sections to the crystallographic axes 
have been well worked out. Twins parallel to P^ are not uncommon. 
The liquid inclusions, upon careful study, are found to differ from 
those of the olivine of the concretions (EnoUen), and the glass inclu- 
sions are learned to have a different composition from the glass form- 
ing the groundmass of the rock. One of the most interesting features 
of the rock is the occurrence of amygdaloidal cavities, coated within 
by a layer of glass, whose limits are sharply defined. Sometimes a 
partition of this glass divides a cavity into two, and occasionally sev- 
eral concentric partitions give rise to a series of chambers that are 
strikingly like the chambers in Idding's lithophysae. The olivine 
bombs included in the rock consist largely of bronzite and chrome- 
diopside grains cemented by olivine substance. The bronzite is pres- 
ent in two varieties, one an almost opaque greenish-brown kind, and 
the other a transparent olive-green variety. Picotite is also present 
quite abundantly in grains and aggregates of grains in most of the 
bombs. The effect of the action of the rock magma upon its inclu- 
sions is seen in the granulation of the pyroxenes, and the effect of the 
material of the bombs upon the magma is shown in the presence of micro- 
lites of hypersthene in the veins of the rock that ramify the bombs. 
Since the minerals of the bombs contain characteristic inclusions not 
common to Iherzolitic rocks, and since, moreover, the olivine and bron- 
zite are sometimes found in forms never seen in Iherzolite, the author 

^Edited by Dr. W. S. Bayley, Colby University, Watcrrille, Me. 
*Neues Jahrb. f. Min., etc., 1891, ii, p. 156. 
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The liquid inclusions, upon careful study, are found to differ from 
those of the olivine of the concretions (EnoUen), and the glass inclu- 
sions are learned to have a different composition from the glass form- 
ing the groundmass of the rock. One of the most interesting features 
of the rock is the occurrence of amygdaloidal cavities, coated within 
by a layer of glass, whose limits are sharply defined. Sometimes a 
partition of this glass divides a cavity into two, and occasionally sev- 
eral concentric partitions give rise to a series of chambers that are 
strikingly like the chambers in Idding's lithophysae. The olivine 
bombs included in the rock consist largely of bronzite and chrome- 
diopside grains cemented by olivine substance. The bronzite is pres- 
ent in two varieties, one an almost opaque greenish-brown kind, and 
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material of the bombs upon the magma is shown in the presence of micro- 
lites of hypersthene in the veins of the rock that ramify the bombs. 
Since the minerals of the bombs contain characteristic inclusions not 
common to Iherzolitic rocks, and since, moreover, the olivine and bron- 
zite are sometimes found in forms never seen in Iherzolite, the author 

^Edited by Dr. W. S. Baylcy, Colby University, Waterville, Me. 
'Neues Jahrb. f. Min., etc., 1891, ii, p. 156. 
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bombs. The effect of the action of the rock magma upon its inclu- 
sions is seen in the granulation of the pyroxenes, and the effect of the 
material of the bombs upon the magma is shown in the presence of micro- 
lites of hypersthene in the veins of the rock that ramify the bombs. 
Since the minerals of the bombs contain characteristic inclusions not 
common to Iherzolitic rocks, and since, moreover, the olivine and bron- 
zite are sometimes found in forms never seen in Iherzolite, the author 

^Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
*Neues Jahrb. f. Min., etc., 1891, ii, p. 156. 
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^Edited by Dr. W. S. Bayley, Colby University, Watcrville, Me. 
*Neues Jahrb. f. Min., etc., 1891, ii, p. 156. 
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metaeinnabarite from New Almaden, CaL, have given Melville^* an 
opportunity to measure and to analyze its crystals. The mineral 
occurs in steep rhombohedral forms attached to quartz crystals, which 
in turn coat cinnabar crystals, resting in a compact mass of this sub- 
stance and quartz. The terminations of the crystals are difierently 
modified, the analogue pole containing principally the basal plane and 
rhombohedra, and the antilogue pole mainly steep scalenohedra. The 
analysis, made on impure material, gave : 

8 Hg Fe Co Zn Mn GaCo, Res. Org. mat Total 
13.68 78.01 .61 tr. .90 .15 .71 4.57 .63 = 99.26 

The organic matter was in the form of little black spheres imbedded 

within the crystals. If the orthopinacoids of the members of the 

heulandiie group be made the orthodome iPao , Rinne^ shows that its 
members may be regarded as forming an isomorphous group with stil- 
bite, harmotome and phillipsite. The axial ratios of the various min- 
erals come into accord with this view if half of c is taken as the unit 
in the members of the stilbite sub-group. The chemical composition 
of the difierent minerals is also similar enough to oppose no objection 
to the idea, the stilbites being mixtures of R" Al, Sifi^^ + ^-^^i ^^d 
R^ AI, Al, Si, Oi. + 6Aq, and the heulandites R Al, Si« O,. + 6Aq 
for heulandite proper, and R Al, Si^ Ojf + 51Aq. for epistilbite and 
brewsterite. The physical properties of all the substances mentioned 

are quite alike and their optical peculiarities are not difierent The 

ektoriioid of a graywacke schist from the Champion Mine, Mich., is 
similar in many respects to masonite, according to Keller and Lane.'^ 
It is undoubtedly triclinic with B inclined 20^ to the basal cleavage. 
Its pleochroism is C = yellow, B = blue, A = green. An analysis 
gave: 

8iO, TiO, A1,0, Fe^O. FeO MnO MgO CaO K,0 Na,0 H,0 Total 
24.29 .28 34.00 10.55 20.52 tr. 1.29 .59 .97 .35 6.75=99.59 

Its hardness is 6.5 and density = 3.552. Streng** again attempts to 

solve the composition of melanophlogite and succeeds in showing that the 
sulphur in its material is not in the form of sulphate but is more prob- 

"BuU. U. S. Geol. Survey, No. 78, p. 80. 
"Ncues Jahrb. f. Min., etc., 1892, i, p. 12. 
"Amer. Jour. Sci., Dec, 18dl, p. 499. 
"Neues Jahrb. f. Min., etc., 1891, ii, p. 211. 
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ably present as 8iS^ combined in some way with SiO„ in the propor- 
tion SiSj + 40 SiO,. G. Friedel,'* on the other hand, insists upon 

regarding the sulphur as occurring in the form of sulphate. The 

siffterite from Sigtero, Norway, described by Rammelsberg^ a short 
time ago as a new mineral, is acknowledged by this savant and by 

Tenne to be a mixture of eleolite and albite. A gneenish-white 

fibrous tale from Madagascar*^ has the composition SiO, = 62.3 ; FeO 

= 2.6 ; MgO = 29.4 ; H,0 = 5.1. On a specimen of dioptas^ in 

calcite from Central Africa Jannetaz has recognized octahedra of 
rilver. This is the first report of the existence of native silver in that 

quarter of the globe. Crystals of barite from Smithton and Sedalia, 

Pittis Co., Mo., consist of colorless portions enclosing yellow or white 
bands, in the latter of whifh Luedeking*^ and Wheeler find a large 
quantity of strontium and a small amount of ammonium sulphate. 
The composition of the crystals is Ba 80^ = 87.2 ; Sr,80^ = 10.9 ; 

Ca 80^ = .2 ; NH^8o^ = .2 ; H,0 = 2.4. In consideration of the 

importance given by Tschermak to meionite in his discussion of the 
scapolite group Kenngott recalculates the formula of the mineral from 
new analyses recently published and derives Ca^ Al,o O,, 8ij, 0„. He 

evidently places but little confidence in the Tschermak theory. By 

mingling solutions of chromates, tungstates, molybdates, sulphates and 
selenates and studying the mixed crystals resulting Retgers'* has shown 
that their alkaline and other salts are isomorphous, and that conse- 
quently when they are found as minerals they should all be placed in 
one group, which is trimorphous. The tellurates, on the other hand, 

are not isomorphous with any of the above mentioned compounds. 

The walls of cavities of the leucite basalt from the south side of Lake 
Laach are covered with brilliant little crystals that have been carefully 
examined by Busz.^ They are hematites on which are implanted rutile 
crystals and little colorless olivines with a tabular habit parallel to 
00 Poo". All are supposed to be products of sublimation. — : — A. 
8chmidt^ records the results of observations on pebbles of zircon, 
almandine and epidote from Adelaide, Australia. The zircon has a 

»Ball. Soc. Fr. d. Min., xiv, p. 74. 

** American Naturaust, 1890, p. 1189. 

'^Jannetaz, Bull. Soc. Fr. d. Min., xiv, p. 66. 

"lb., xiv, p. 67. 

*^Amer. Jour. Sci., Dec., 1891, p. 495. 

"Neues Jahrb. f. Min., etc., 1892, i, p. 56. 

«Zcits. f. Kryst., 1891, xix, p. 24. 

»Ib., 1891,xix,p. 66. 
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denaity of 4.695 and a oompositioD of ZrO = 67.31 ; SiO, = 33.42. 
The author also describes cubical and octahedral crystals of pyrite 

iVom Porkura, Hungary. EnargUe from Cerro Blanco, Atacama, 

Chile, has a density of 4^1. It contains S = 32.21 ; As = 18.16 ; 

Cu = 47.96 ; Fe = 1.22 ; Zn = .57. The amberlike sabstance^ 

occurring in the sands of Cedar Lake, near the mouth of the Sas- 
katchewan Biver, in Canada, has been found by Harrington** to have 
the following composition : C = 79.96 ; H = 10.46 ; O = 9.49 ; 
As = .09. Its hardness is 2.5 and densitv 1.055. From its reaction 

with solvents the author concludes it to be reHniie. Lacroix and 

Baret" find berfrandUe at Mercerie in the Commune of La-Qiapelle- 
sur-Erdre, France. It occurs in crystals elongated parallel to the base, 
associated with orthodase, albite, quartz and apatite, in a granitite. 

SNoiffViDe, lb., 1891, p. 73. 
"Ainer. Joiir. Sd., Oct, 1891, p. 832. 
>*Biill. Soc. Fnm^ d. Min., xiv, p. 189. 
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Thermometamorphisxn. — ^A very brief but extremely interest- 
ing review of the effects of thermometamorpbism in the acid and basic 
lavas in contact with granite and granophyre in the Lake District, 
Eng., is given by Barker.' The altered zone surrounding the latter 
rocks is about } of a mile wide. On its outer periphery only the sec- 
ondary constituents of the basic lavas have been affected by the con- 
tact action. This leads the author to the statement that the substances 
most susceptible to thermal agency are those formed under ordinary 
meteoric conditions, minerals of direct igneous origin being more 
refractory. In the rocks under discussion but little change in chemi- 
cal composition has taken place as a consequence of their metamor- 
phism, except that there is a loss (^ water and a gain in boron quite 
near the contact. The mineralogical changes noted are the production 
of biotite from the chloritic decomposition products of pyroxene and 
the formation of clear feldspar from the original turbid mineral. In 
addition to these, quartz, green hornblende, actinolite, tremolite, augite, 
sphene, rutile, magnetite and pyrite have also resulted from the meta- 
morphic processes. The characteristic contact minerals of sedimentary 
rocks, cyanite, andalusite and garnet are practically absent Their 
abundant presence in sedimentary rocks is thought to be due to the 
fact that these contain but a small proportion of alkalies, as a result 
of the long continued chemical degradation to which they have been 
subjected, and that since feldspar, which the author regards as a char- 
acteristic contact mineral, could not form, only aluminous new 
products are possible. The careful study of the altered rocks indicates 
that there was very little interchange of substance between different 
portions of the original rock, except between those parts that were 
immediately adjacent. The preservation of minute structures, such 
as fluxion lines and spherulitic aggregates, point to this conclusion. 
In the case of the acid lavas the material very near the metamorphos- 
ing mass consists principally of a fine-grained aggregate of feldspar 
and quartz. Aluminous and ferruginous compounds were absent from 
the original lava ; they are likewise absent from its altered phases. 

^Edited by Dr. W. S. Baylcy, Colby University, Watcrville, Me. 
sBnll. Geol. Soc. Amer., Vol. iii, 1892, p. 16. 
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Cellular Epidote in Granite. — Three granite sections from 
Wrangell Island, Alaska, the Pelly River in the Yukon District, and 
from the Stikine River, in the Coast Range of British Columbia, are 
described by Adams' as exhibiting several interesting peculiarities. 
All possess large quantities of epidote, which has a rudely outlined 
crystal form. In the specimen from the first mentioned locality the 
epidote is intergrown with allanite, with the latter on the interior. 
The most peculiar feature in connection with the epidote is its cellular 
structure, it being merely a skeleton of this substance enclosing small, 
elbow-shaped areas of quartz, feldspar, etc. Calcite and muscovite 
grains were noted with the same structure. In the case of the mica 
the inclusions occupy such a large portion of the area enclosed within 
the outline of the mineral that the muscovite appears as an assemblage 
of detached fragments, optically continuous with one another. Upon 
discussing the origin of the cellular minerals the author is compelled 
to the conclusion that they have all been formed since the consolida- 
tion of the rocks in which they occur. Since these all show evidence 
of having undergone slight crushing, it may be that the growth of the 
minerals is dependent somehow upon the reactions set up during the 
crushing. As all the constituents in these granites are fresh, the con- 
clusion that the calcite, muscovite and epidote are secondary is an 
interesting one. 

Petrographical Notes. — In an article descriptive of Chilean ore 
deposits Moricke^ gives a few petrographical notes on a hornblende- 
biotite granite, a tourmaline granite, a quartz diorite, a quartz por- 
phyry, and two other rocks of special interest. One is a quartz tour- 
maline rock in which a sort of groundmass of the former mineral 
encloses small idiomorphic crystals of the tourmaline. It is presum- 
ably an eruptive. The other is a perlitic pitch stone from Guanaco, 
with lai^e phenocrysts of plagioclase and sanidine and a few flakes of 
biotite. Its unique feature is the possession of gold in skeleton crys- 
tals scattered through the glassy matrix, enclosed in the spherulites 

and included in the fresh feldspar. Masses of an azure blue sac- 

charoiilaP rock occur imbedded in a granular serpentine at a point on 
the Gila River, 40 miles west of Silver City, N. M. In the thin sec- 
tion these masses are found to be composed of a granular, colorless 

'Canadian Rec. of Sci., Sept., 1801, p. 844. 

^Min. u. Petrog., Mitih. xii, p. 185. 

^Merrill and Packard. Amer. Jour. Sci., April, 1892, p. 279. 
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pyroxene intermingled with calcite, with the pyroxene more or less 
altered into serpentine. A fragment of the rock free from calcite and 
serpentine gave: SiO, = 54.30; MgO = 18.33 ; FeO = 1.11 ; CaO 
= 25.00, a composition corresponding to Ca Mg (SiO,),. The blue 
color is supposed to be due to the ferrous iron present in the pyroxene. 

Two New Rocks. ^—Boninite is a bronzite limburgite from Peel 
Island, one of the Bonioe group, near Japan. It is described by 
Petersen* and Kikuchi^ as consisting of phenocrysts of olivine, bron- 
zite and a few augites imbedded in a glass full of crystallites, some of 
which are sanidine. The rock is closely related to sanukite.* Mija- 
kite from Mijakeshima is an andesite with a reddish brown pyroxene, 
supposed to be triclinic, feldspar and glass, forming a groundmass in 
which are porphyritic crystals of bytownite, a little augite, hypers- 
thene and biotite. The composition is : 

SiO, A1,0, FeA FeO MnO MgO CaO Na,0 K,0 Loss Total. 
50.87 21.98 5.85 5.09 1.45 1.38 9.12 2.85 22 .43 = 99.24 

Optical Anomalies. — In a prize volume' issued by the Fiirstlich 
Jablonowski Society of Leipzig, Brauns discusses critically and in 
great detail the various theories proposed in explanation of optical 
anomalies and gives a resume of all the work done on individual 
minerals exhibiting the phenomena. About seventy substances in 
which anomalies have been discovered are treated in the second part 
of the volume, while in the first part the space is devoted to the his- 
torical and critical discussion of the theories. The anomalous bodies 
are divided into five groups according as the cause of their peculiari- 
ties is differently orientated lamellse ; dimorphous enantiotropism of 
their substance, strain, isomorphous mixture or loss of water. In an 
appendix are grouped those minerals the cause of whose anomalies is 
unknown. Pyrenaite, the black garnet occurring in a black lime- 
stone at the Pic d'Eres Lids, Pyrenees, show such regular anomalies 
that Mallard'^ is enabled to determine the optical constants of the sub- 

*Jahrb. Hamburg, wissensch. Anst. viii, 1891, p. 1. 

Mour. Coll. of Sci., Imp. Univ. Japan, iii, 1889, p. 67. Ref. Neues Jahrb. f. Min., 
etc., 1892, i, pp. 811 and 813. 
*Amer.. Naturaust, 1891, p. 808. 

*Die Optischen Anomalien der Krystalle. Leipzig, S. Hirzel, 1891. PI. 6, pp. 
10 and 370. 

><^Bull. Soc. Fran^. d. Min., xiv, p. 293. 
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stance whose six orthorhombic pyramids build up the perfect dodeca- 
hedral crystals. Its mean index of refraction is 1.74 and its optical 
angle 2 V = 56^ 5'. The author r^ards his observations as settling 
the question as to the cause of optical anomalies in garnet in favor of 
his own theory and in opposition to the theories of Klein and of 
Brauns, the former of whom regards them as due to the dimorphism 
of the garnet molecule and the tension resulting from its attempt to 
pass to a more stable form than that in which it crystallized, and the 
latter as due to isomorphous mixtures. 

Examination of thin sections of beryl crystals from the Ilmenge- 
bilge in the Urals leads Karnojitzky" to the belief that the anomalies 
discoverable therein are dependent directly upon the limiting faces of 
the crystals. When these di£&r the character of the internal stnio- 
ture differs, as is also often true in the case of garnet. An optically 
anomalous beryl crystal consists of several elemental individuals, the 
number and position of which correspond closely with the number 
and positions of the limiting planes of the crystals. The portions of 
the individuals preclude the notion of twinning. The author thinks 
the anomalies due to the isomorphous mixture of the beryl substance 

with some other, probably tourmaline. In a section of dioptase cut 

parallel to the base the same investigator** found uniaxial areas distrib- 
uted among the normal biaxial areas in such a way as to convince him 
that the interior structure of the mineral is determined to some extent 
by its exterior form, as in the case of the beryl. 



News. — Genth and Penfield" have obtained 
hubnerite crystals from two localities near Silverton, Col., from White 
Oaks, N. M., and from Nye Co., Nev. Those from the North Star 
Mine, near Silverton, were doubly terminated, so that by their meas- 
urement the axial ratio, .8362 : 1 : .8668, was determined. Cleavage 
sections parallel to oo Pad* extinguish at about 17° from c in the obtuse 
^, which direction is the axis of least elasticity. Pleochroism is 
marked, being green parallel to C and yellowish brown parallel to B, 
Density is 6.713 and composition WO, = 74.75 ; FeO = 2.91 ; MnO 
= 21.93; CaO = .11 ; MgO = tr. BUmuthite from the phenadte 
locality of Mount Antero, Col., and hefsite from the Refugio Mine, 
Jolisco, Mex., are also briefly described by the same authors. They 
were, however, too impure to vield good analytical results. A witroliie 

"Zeits. f. KrysL, 1S91, xix, p. 209. 

»51b, ISyl, xix. p. 593. 

"Amcr. Jour. Sci., March, 1S92, p. ISI. 
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aBsociated with eudialite, etc., at Magnet Cove, Ark., is in large color- 
less crystals whose analysis gave : SiO, = 47.97 ; Al,Oj = 26.51 ; 
Na,0 = 15.98 ; H,0 = 9.81. 

Yeates and Ayres'^ have come into the possession of sufficient quan- 
tities of plattnerUe to enable them to describe it in some detail. The 
mineral is associated with limonite and white pyromorphite at the 
" You Like " lode, near Mullan, Idaho. The pyromorphite is in veins 
cutting nodules of the plattnerite and in little crystals imbedded in ' 
them. The color of the lead oxide is iron black. Its streak is chest- 
nut-brown, its hardness 5.5 and density 8.56. An analysis showed the 
following composition : Pb = 83.20 ; Ag = tr. ; Cu = .14 ; Fe Al 
= 1.20 ; O = 12.93 ; Ins. = .82. besides Ca and Mg. Upon break- 
ing open some of the nodules little cavities were found in it, whose 
walls were covered by druses of tiny crystals. These plattnerite crys- 
tals are tetragonal and isomorphous with the members of the rutile 
group, a : e = 1 : .67643. They are prismatic with oo Poo , 3P<3o and 
sometimes oP and }P. 

In another contribution to the discussion of the constitution of micas 
and chlorites Clarke and Schneider^* communicate results of analyses 
of waluewUe, elinoehlor and Uuchtenbergite from Slatoust, of diallage 
ierpeniine from Syssert, and of white mica from Miask, in the Urals. 
One of the conclusions based upon the action of the chlorites toward 
reagents is to the effect that their composition cannot be explained in 
terms of the Tschermak theory. 

At Placerville, Eldorado Co.,Cal., is a vein of quartz cutting quartz- 
ite. The vein is much decomposed and contains pockets of red earth 
in which are numbers of qxiartz^* crystals, some of immense size. 
Many bear inclusions of chlorite arranged in zones marking successive 
stages of growth, and others contain hollows that are moulds of groups 
of some rhombohedral mineral, probably siderite. Brookite and ocia- 
hedrite are also found in these pockets, sometimes loose in the clay, 
sometimes implanted upon the quartz or included within it. In the 
same article there is described an immense monazite crystal from Perm, 
Russia, and enormous rubies from Moguk, near Mandalay, Burma. 

The boumonite of Nagybanya, in Hungary, is associated with zinc, 
lead and other sulphides, siderite and quartz. According to A. 
Schmidt" two types of the boumonite occur, the prismatic and the 

^*lb., 1892, May, p. 407. 
"lb., 1892. p. 378. 
"lb., Feb., 1892. p. 829. 
"Zeils. f. Kryst., xx, p. 152. 
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tabular, both of which are rich in forms. Two new planes {P^ and 
2P^ raise the number of forms known to occur in the species to 75. 

In the carbonaceous mica schists near the contact with granite in 
the Miiglitzthal, S. £. of Dresden, Beck" has discovered small crys- 
tals of brookUe, The original rock from which the schists were made 
contained rutile needles. These afforded the material for the brook- 
ites, which are found \ying with their flat sides parallel to the cleavage 
planes of the schists. 

The striations parallel with and perpendicular to the octahedral 
edges of the magnetite crystals from Mineville, N. Y., are ascribed by 
Kemp** to etching agents. The striations parallel to the edges are 
usually referred to twinning, but in the present case it is probable that 
Kemp's explanation is the correct one, for when unstriated crystals 
are subjected to the influence of HCl and H^O^ they become covered 
with striations like those occurring in nature. 

A lot of very pure oordierite from coarse veins cutting gneiss at 
Guilford, Ct., has been analyzed by Farrington,^ who finds in it : 

SiO, AlA Fe,0, FeO MuO MgO H,0 

49.44 32.97 .35 6.11 .32 10.39 1.65 

corresponding to H,0, 4(Mg Fe)0. 4 A1,0„ 10 SiO,. 

Treadwell" has made a new analysis of milarUe that yielded him : 

SiO, A1,0, CaO K,0 Na,0 H,0 MgO 
72.79 10.12 11.32 4.32 .26 1.19 tr. 

This corresponds to R,0, 2 CaO, Alfii, 12 SiO,. 

Scalenohedral and prismatic crystals of calcite from Niederraben- 
stein, in Saxony, are described by Beckenkamp.*^ The prismatic ones 
are tetartohedral and hemimorphic. 

Miscellaneous. — Dunnington,'' after careful quantitative analy- 
ses of seventy-two soils from various localities as widely separated as 
the Sandwich Islands and Palestine, comes to the conclusion that all 

"Ncucs Jahrb. f. Min., etc., 1892, i, p. 159. 

^•Zeits. f. Kryst., xix, p. 198. 

*>Amer. Jour. Sci., Jan., 1892, p. 18. 

"Ncucs Jahrb. f. Min., etc., 1892, i, p. 167. 

«Zcit9. f. Kryst., xx, p. 163. 

*»Amer. Jour. Sci., Dec, 1891, p. 491. 
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contain titanium, which of course must necessarily exist as widely 
spread in the rocks from which the soils were made. 

Small crystals of melilite have been detected by Bodlander*^ in a 
mass formed by the melting of Portland cement in an oven with a 
lining containing 63%~88% of SiO,. The raw materiab used as the 
charge consisted of a mixture of magnesia, limestone and clay. The 
crystals were imbedded in a mass of olivine(?), magnetite, mica and 
apatite. The crystals were found to be optically positive and to have 
the composition : 

SiO, A1,0, Fe,0, CaO MgO K,0 Na,0 
37.96 9.46 2.93 34.76 12.77 1.53 .64 

Becke*^ gives brief but very definite directions as to the use of his 
method of distinguishing between quartz, orthoclase and plagioclase 
by etching with hydrofluoric acid and staining their etched surfaces. 

Schrauf " describes a method of combining microscope and reflec- 
tion goniometer in such a way that minute crystals may easily be 
studied and measured. 

•♦Ncues Jahrb. f. Min., etc., 1892, i, p. 63. 
^MiD.ii. Petiog., Mitth. xii, p. 267. 
''Zeits. f. Kryst., xx, p. 90. 

October Ist, 1892. 
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MINERALOGY AND PETROGRAPHY.' 

The Geology of the Kaiserstuhlgebirge, by Graeff/ contains 
a resume of the facts known concerning the structure of this celebrated 
region, and a brief synopsis of the characteristics of the interesting 
volcanic rocks occurring there. The tephrites, basanites, phonolites, 
limburgites, nephelinites and leucites found in dykes and flows in the 
mountains are described only briefly, as they are all well-known to 
petrographers. The loess, tufas and the crystallized limestone, the latter 
of which forms the central portion of the heights, are treated as briefly, 
except that in relation to the origin of the limestone the author enters 
upon a discussion to show that it is probably a metamorphosed Jurassic 
rock. The most interesting portion of the paper is that which 
describes the inclusions in the eruptives. These are gneiss, granite, 
eleolite-qreii^tey &i^d fragments of the volcanic rocks. They have all 
been more or less altered by the eruptive in which they are imbedded. 
The wollastonite and melanite crystals, both very common in the pho- 
nolite, are thought to be the remnants of metamorphosed limestone 
fragments. The most striking inclusions are those found in a phono- 
lite dyke near Obenbergen. They are often coarsely granular, and 
sometimes have rounded outlines. Their mineral constituents are the 
same as those of the including phonolite ; but usually some one or 
more of them is completely lacking. Orthoclase, hauyne and nephe- 
line are the most abundant components, and hauyne the most persist- 
ent, entiiB inclusions sometimes consisting almost wholly of large 
idiomorphic hauyne crystals. Graeff supposes them to be the cooled 
intratellurial portions of the magma, which on the surface yielded 
phonolite, that, after solidification, were brought to the surface by a sec- 
ond eruption of the same material. He believes the olivine bombs in 
basalts have an analogous origin, and that they are not simply concre- 
tions of the basic minerals of this rock. 

A Cyanite- Garnet- Granulite from the Tirolese Alps. — 

This rock, obtained some time ago by Cathrein, has been examined 
microscopically by Ploner.' The garnet and cyanite are both in large 

^Edited by Dr. W. S. Baylcy, Colby University, Waterville, Me. 
'MiUh. der Gross Badischen Geol., I^indesanst 2, xiv, p. 405. 
»Min. u. Petrog., Mitth. xii, p. 313. 
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grainSy the former in dodecahedral crystals that have in many instances 
been shattered by pressure, and the latter in bent plates with the osaal 
features of cyanite. Biotite encircles both of these minerals, notably 
the garnet, as a sort of zone. The groundmass in which these compo- 
nents lie is an aggregate of oligoclase, orthodase and quartz, some- 
times the monoclinic and at other times the triclinic feldspar predomi- 
nating. Rutile is present in the rock as inclusions in the garnet, the 
cyanite and the biotite, as an alteration product of the mica, and as 
crystals in the quartz-feldspar aggregate. Muscovite, ilmenite, zircon 
and leucoxene are also present in small quantities. 

Tufaceous Slates from Wales. — Among the sedimentary 
roofing slates of North Wales Hutchings^ finds some that appear to be 
composed principally of andesitic and rhyolitic ash, consisting of 
fragments of lapilli, of feldspar and of sedimentary rocks imbedded 
in a paste of chlorite, small rods of sericite and minute grains of gar- 
net, besides a little quartz and caldte. The most essential differences 
between these slates and those of sedimentary origin are with respect 
to their titanium constituents ; in the ashes sphene and anatase being 
the most important, and in the true slates the so-called ** slate-needles." 
These latter are thought by the author to occur only as decomposition 
products of biotite, and to be limited in their occurrence to water 
deposited fragmentals. The feldspar in the rocks under discussion are 
changed to white mica, chlorite and caldte. Secondary orthoclase 
and plagioclase often coat tiny cavities in the rock. 

Alteration Products of Diabase from Friedensdorf. — The 
clefts io the diabase of Friedensdor^ near Marburg, are covered with 
little crystals of albite, analcite, natrolite, prehnite and calcite, all of 
which minerals occur also in the body of the rock. According to 
Brauns* they are decomposition products of the diabase plagiodase, 
and are due to the action of water containing carbon-dioxide upon 
this feldspar. Microscopic sections show the original plagioclase sur^ 
rounded by fresh albite and filled with little nests of the other second- 
ary substances mentioned. The process of the alteration is outlined 
by the author, who also shows the chemical relations existing between 
the new substances and the material from which they were derived. 
The diabase originally contained in addition to the plagioclase, both 
monoclinic and orthorhombic pyroxenes, olivine and titanic magnetite. 

KSeol. Magazine, 8, ix, 1892, pp. 146-835. 
^Neues. Jahrb. f. Min., etc., 1892, ii, p. 1. 
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Tbe olivine and the orthorfaombic pyroxene are serpentinized and the 
plagiodase altered as already indicated. 

Camptonite Dykes in Maine. — ^In the gneiss of Androscoggin 
County, Maine, especially in the vicinity of Lewiston and Auburn, 
are a number of small dykes, some of which are of normal diabase, 
while others consist of camptonites. Olivine is abundant in several 
of the latter, and in such large grains as to be readily detected in the 
hand specimen. Olivine and augite are frequently in phenocrysts, 
while the last named mineral, hornblende and plagiodase make up 
the large part of the groundmass of the lamprophyres. An analysis 
of material from one of the dykes yielded Merrill and Packard : * 

SO, TiO, A1,0, Fe,0, FeO MnO CaO MgO K,0 Na,0 P^ CO, H,0 
39.32 1.70 14.48 2.01 8.73 .71 8.30 11.11 .87 3.76 .61 5.25 2.57 

Predazzites and Pencatites. — Twenty specimens of predaz- 
zites and pencatites from various localities have been examined by 
Lenecek^ in order to determine whether the rocks contain brucite or 
not. The sections of the true predazzites were found to have a calcite 
groundmass, scattered through which are fibres of hydromagnesite, 
supposed to be pseudomorphs after periclase, since cross sections of 
groups of fibres have a regular outline, and since one section of penca- 
tite from Canzacoli shows periclase crystals more or less changed to 
serpentine. The dark pencatites differ from the predazzites in contain- 
ing a large quantity of marcasite, to whose opacity the dark color of 
the rock is due. Besides the constituents already mentioned there are 
in both rocks many small grains of colorless silicates that may be 
pyroxenes, amphibole and olivine. Serpentine veins also cut both 
rocks, and brucite plates are not uncommon as the lining of little 
cracks. 

Petrographical News. — Around the granite boss of Cima 
d'Asta, as around the other eruptive masses of eastern South Tyrol, 
there are abundant evidences of contact action in the contiguous sedi- 
mentaries, the contact rocks being not different in their essential 
characteristics from those surrounding the Adamello tonalite. The 
tonalite gneiss of the Adamello region is a pressure gneiss, occurring 
along lines, which were the slipping directions in the eruptive.' 

'Am. Geol., x, 1892, p. 49. 

^Min. u. Petrog. Mitth., xii, p. 429. 

"Salomon. Min. u. Petrog., MiUh. xii, p. 408. 
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At last Rosenbusch* has replied to Michel Levy's criticism of hb 
classification of massive rocks. In this reply the author first corrects 
some misstatements made in Levy's brochure, and then discusses the 
questions of priority which the French savant raises. After effect- 
ually disposing of these points Rosenbusch gives the reasons that led 
him to suggest the separation of massive rocks into the three classes, 
the plutonic, the volcanic, and the dyke rocks, and states that the 
recent work of all petrographers has strengthened his determination 
to hold to this classification. 

The granite, porphyry, schist and clastic rock boulders occurring in 
the various conglomerates aud breccias of the '' Flysch " in Switzer^ 
land have been thoroughly studied by Sarasin,'^ who recognizes among 
them many that are identical in substance with rocks in the Southern 
Alps. This fact leads him to suggest that the middle Alps were not 
elevated to anything like their present height at the time when the 
conglomerates and breccias were formed, but that there was then an 
unimpeded course from the Southern Alps to the northern side of the 
Northern Alpine ranges. 

In an article entitled The Greology of the Massive Rocks of the 
Island of Cyprus, Bergeat" describes with very little detail diabase, 
gabbro, wehrlite, serpentine, andesite, liparite, trachyte, and andesitic 
and liparitic tufas, all of which occur in some quantity on the Island. 
All are very much altered. 

In a block that fell from the walls of the Legbachthal, Oberpinz- 
gau, in the central Alps, Weinschenk" found a small dyke of much 
altered kersantite. On the contact of the dyke with the intruded 
biotite feldspar schist the latter is changed to an aggregate of epidote, 
quartz, feldspar and muscovite. 

Hibsch^' describes from Southern Paraguay a sandstone, a quartz 
porphyry and a nepheline-basalt. 

Josephinite, a New Nickel-Iron Alloy. — Joiephinit^* occurs 
as magnetic pebbles in the placer gravel of a stream in Josephine aud 
Jackson Ck)unties, Oregon. The pebbles consist of a greenish-black 
siliceous substance intermingled with grayish-white areas of the alloy. 

•lb., xii, p. 851. 

"Neucs. Jahrb. f. Min., etc., B. B. viii, p. 180. 

"Min. u. Petrog., Mitth. xii, p. 263. 

"Min. u. Petrog.,. Mitth. xii, p. 828. 

"lb., xii, p. 263. 

"Ajncr. Jour. Sci., June, 1892, p. 509. 
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The siliceous matter is partly serpentine and partly a silicate, insolu- 
ble in acid, possibly an impure bronzite. The alloy has a composition 
corresponding to Fe, Ni^. Chromite, magnetite and troilife are also 
present in the pebbles, the first two as granules in the silicates. The 
alloy is gray, malleable and sectile, and has a hardness of 5. Its ori- 
gin is probably terrestrial 

Crystallography. — On crystals of vesuvianite from the blocks of 
Monte Somma, Boecker" finds seven new forms and recognizes a tabu- 
lar type hitherto undescribed. The new forms detected are iPoo , fP, 
}P, Ap, APA» fPf, and VPV- He describes also transparent green 
crystals of the same substance implanted in granular yellowish-green 
vesuvianite from Lermatt. 

On topaz from near Miass in the Ilmen Mountains, 8. Urals, 
Souheur^* reports a large number of new planes in the prismatic and 
the pyramidal zones, and that between Pod" and }P. The crystals are 
from Redikorzew's topaz mine, where they are associated with ilmeno- 
rutile, black tourmaline, and muscovite on an amazonite-bearing 
granite. 

The plane P2 has been discovered by Pelikan" in sulphur crystals, 
implanted on antimonite from AUchar, Macedonia. Measurements of 
cleavage pieces of meteoric iron incline Linck" to the belief that the 
twinning of the iron is parallel to the plane 202. 

Mineralogical Notes. — Another calculation of the formula of 
tourmaline from published analyses leads to the suggestion by Kenn- 
gott" that the various members of the tourmaline group are isomor- 
phous mixtures of the compounds 3R,0. SiO, + 5 (R,0,. SiO,) and 
2 (3R0. SiO.) + R,0,. SiO,, The red tourmaline from Rumford, 
Me., may be regarded as the first end member of the series. The last 
end member is not yet known. 

New analyses of pseudobrookite^* from the Siebenbiirgen yield no 
magnesia. Crystals from this locality, like those from Norway, thus 
consist simply of iron and titanium oxides. They are tabular with 
00 Poo", 00 T^, 00 P3, 00 P, P3C, JP^ and }P, of which the latter is 

"Zcite. f. Kryst., xx, p. 225. 

"Zcits. f. Kryst., xx, 1892, p. 232. 

"Min. u. Petrog., Mitth., xii, p. 344. 

"Zeits. f. Kryst., xx, p. 209. 

"Neues. Jahrb. f. Min., etc., 1892, ii, p. 44. 

"Traube. Zeits. f. Kryst., xx, 1892, p. 327. 
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new. Their axial ratio is .98123 : 1 : 1.12679. The mineral is found 
in clefts of an andesite, or in the rock mass in the neighborhood of 
inclusions of quartz and augite. 

In his Notes on Some Minerals of the Fichtelgebirge, Sandberger" 
gives analyses of titanic iron sand from the banks of the Eger, of 
rhodonite from Arzberg, of the margarodite covering orthoclase crys- 
tals in the druses of the lithionite granite of Epprechtstein, of the 
chlorite pseudomorphs of orthoclase crystals in the dolomite of Streh- 
lenberg, and of a lithium mica from Frostau, near Wunsiedel. The 
last named mineral is one of the constituents of a rock whose only 
other original component is white albite. Its analysis gave : 

SiO, F A1,0, Fe,0, MnO MgO K,0 Na,0 Li,0 H,0 
50.11 1.36 1.36 1.01 1.01 .96 10.51 1.58 1.43 1.91 

besides small amounts of TiO^ SnO„ FeO, GaO, CuO, As, Sb, Pb, Co, 
and B. The author thinks that there are certainly five distinct lith- 
ium micas known. 

Katzei^ mentions the occurrence of arsenopyrite and quartz crystals 
at Petrowitz, in Bohemia, of sphalerite and other sulphides, and of 
eiderite at Heraletz, of wollastonite in fibrous masses on the contact of 
limestone with granite-gneiss, and of crystals of blue eordierile at 
Humpoletz, of andalusite at Cejod, of a calciferous tourmaline at 
Benitz, and of gypsum crystals at several localities in the same King- 
dom. The tourmaline analyses gave : 



SiO, A1,0, B,0, FeO Fe,0, 


MnO CaO M^ Na,0 


K,0 P H,0 


35^3 30.73 5.59 5.67 7.67 


1.17 3.16 2.82 4.38 


.63 .12 2.86 



Crystals of epsomite are described by Milch'' from Stassfurt-Leo- 
poldshall, Germany. They are implanted on a granular halite or a 
saliferous clay, and reach in many cases several centimeters in dimen- 
sions. They are all columnar in habit, and are remarkable for their 
richness in planes and for the marked character of their hemihedrism. 
The principal forms occurring in them are oo P^, ao P^, oo P, oo P2, 
00 P2, P^, and 2P« . 

Several rough, twinned crystals of alabandite from a deposit of the 
mineral in the Lucky Cuss Mine, Tombstone, Arizona, have been anal- 

*^Neaes. Jahrb., f. Min., etc., 1892, ii, p. 37. 
'^Min. u. Petrog., Mitth, xii,p. 416. 
»Zcits. f. Kryst., xx, p. 221. 
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yzed by Messrs. Moses and Luquer." The mineral is of a dark, lead- 
gray color, with a brownish tarnish. Wavelliie from the Dunellen 
Phosphate Mine, Marion Co., Fla., contains A],0, = 37.076%, P^O^ 
= 33.887%, and H,0 = 26.366%. 

Zineite crystals from Sterling, N. J., have again been analyzed. 
Grosser** finds in them ZnO = 96.20 ; MnO = 6.33 ; Fe,0, = .43. 

Neiv Instruments. — A new signal for use in goniometrical 
measurements has been introduced to the notice of crystaillographers 
by Goldschmidt," which, it is believed, has several advantages over 
the Websky signal. A new adjusting apparatus for the goniometer 
has also been devised by the same crystallographer. It consists of an 
arm movable in four or five directions. By its use all the zones in a 
small crystal may be measured without the necessity of imbedding the 
crystal in wax more than once. A cheap heating apparatus to be used 
with the microscope has been constructed by Schrauf It is essen- 
tially a little box of a non-inflammable, poorly conducting material 
that is heated directly by a gas burner. 

Staske" uses a very simple instrument for the production of curVes 
of heat conductivity on mineral plates. It comprises a copper wire 
heated at one end and at the other touching the mineral slice, coated 
with paraffine. 

« 

Miscellaneous Notes. — ^Another investigation to determine the 
solubility of minerals in water under pressure, in the presence and 
absence of carbon-dioxide, has been made by Binder." He finds that 
at 90^ bomiie, chaleocUef marccuiUe^ manganUe and fiuorite are dis- 
solved to an appreciable extent in pure water, and cinnahar, cuprite, 
and pleonoBie to a slight degree only. When CO, is added to the wA- 
Ycnt, pyromorphite dissolves, and epidois in small amounts. Under 
the same conditions andalttaite and anorthite are decomposed. 

The XT. S. National Museum has issued a handbook of Greognosy, 
dealing with the materials forming the earth's crust. In it Mr. Mer- 
rill" outlines the characteristics of the aqueous, seolian, metamorphic 

"School of Mines Quarterly, No. 8, ziii, p. 287. 
*«ZeiU. f. Kryst, 1892, xx, p. 864. 

*Zeits. f. Kryst., zx, 1892, p. 844. 

••lb., XX, 1892, p. 863. 

"lb., XX, p. 216. 

"Min. a. Petrog., Mitth. xii, p. 882, 

"Rep. of Nat Mus. for 1890, p. 603. 
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and igneous rocks, and then describes briefly the principal members of 
each class. The little book is well illustrated, and its contents are con- 
▼enientlj arranged for the student of the museum's collections. 

All of the natural manganese oxides except pyrolusite and manga- 
nite yield red or violet solutions when digested with a mixture of sul- 
phuric add and water in equal proportions.'' 

*^haddeef. Zeits. f. Kryst., xz, 1892, p. 848. 

From The American Naturalist, November let, 189£. 
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MINERALOGY AND PETROGRAPHY.' 

The Origin and Classification of Igneous Rocks. — Mr. 

Iddings* has recently published at length the data upon which are 
based his conclusions concerning the cauees of the different structures 
exhibited by the igneous rocks of Electric Peak and Sepulchre Moun- 
tain and of their varied mineral composition. The main results 
reached by this study have already been noticed in these pages.' It 
may be well again to call attention to the fact that in this region the 
different conditions attending the final consolidation of the ejected and 
of the intruded magmas affected not only their crystalline structure, 
but also their essential mineral composition ; consequently, the mole- 
cules in a chemically homogenous fluid magma combine in various 
ways and form quite different associations of silicate minerals, produc- 
ing mineralogically different rocks. For instance, biotite is an essen- 
tial constituent of even the most basic of the intrusive rocks, while in 
the effusive phases it is rarely found in rocks containing less than 61^ 
of SiO,. Again, quartz is common in the coarser grained varieties of 
the former and is absent from those of the latter. Therefore, it is more 
proper to consider intrusive and effusive rocks that have a like chemical 
composition as eorresponding or equivalent rocks, than those forms of 
the two series that have similar mineral compositions. The classifica- 
tion of igneous rocks should recognize the close dependence of struc- 
ture and mineralogical composition upon geological relations. But, 
since the structure is the best exponent of these relations, structure 
should form the basis of this classification. Though giving most of 
his attention to the general subject of the relation existing between the 
structure and the geological position of the rocks of the area described, 
the author devotes a portion of his article to illustrating the inter- 
growths of hypersthene, pjrroxene and hornblende that occur so plen- 
tifully developed in the rocks of the region. In a second paper the 

same author* attacks the great problem of the origin of igneous rocks. 
He introduces the subject by outlining the growth of the theory first 
enunciated by Scrope, that the varieties of igneous rocks are the result 

'Edited by Dr. W. S. Bayley, CJolby University, Waterville, Maine. 
"Twelfth Ann. Rep. Director U. S. Geol. Survey, Washington, 1892, p. 569. 
'Cf. Ambbican Naturaust, April, 1890, p. 360. 
rrhe Origin of Igneous Rocks. Bull. Philos. Soc. Wash., xii, 1892, p. 89. 
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of tbe differentiation of a homogeneous magma. Scrope's notion was 
a crude one, but it has been built upon little by little until it has, in 
the hands of Mr. Iddings, been placed upon a footing secure enough 
to warrant its being thoroughly tested by observation and experimen- 
tation. The author points out the evidences of the close relationships 
exhibited by the rocks emanating from a volcanic center and their 
differences from similar groups from other centers, and then takes up 
the question of the differentiation of molten magmas. He brings for- 
ward geological and chemical evidences of the fact of differentiation, 
and explains the act upon Soret's principle that in a solution whose 
parts are at different temperatures there will be a concentration of the 
salt in the colder parts. Lagorio has shown that rock magmas are 
solutions, and Iddings believes they are solutions of the chemical ele- 
ments or of their oxides. Consequently, after differentiation has taken 
place and cooling sets in, different minerals are formed according to laws 
that depend upon the proportions of the oxides occurring in the differ- 
entiated portions. This is apparently contradictory to the view of 
Rosenbusch,' who regards rocks as having originated in the differen- 
tiation of a magma, but of a magma which is a solution of silicate saUa 
in a silicate solvent. As a result of the condition of affidrs suggested 
by Iddings the first eruption from a volcanic center would naturally 
possess a composition intermediate between those of succeeding erup- 
tions. As a fact the author states that the sequence is usually a rock 
of intermediate composition, followed by less siliceous and more silic- 
eous ones, to those very basic and very add. The last eruptions are 
of very exceptional character. These will occur in small quantity 
only, and will be first eroded from the surface. Consequently these 
forms will be found principally in dykes. They are the forms to which 
Bosenbusch has given the group name ^* Ganggesteine." These rocks, 
according to Iddings, have their equivalents among volcanic flows, but 
the association of minerals in them is different. It is simply their 
structure, therefore, that characterizes the dyke rocks. They have 
originated in the same manner as have other eruptives, and conse- 
quently are not essentially different from them. The author's views 
are developed carefully and at considerable length. They will 
undoubtedly serve to turn the attention of petrographers to a subject 
that has lain neglected long enough — the comparative study of rocks 
of single geological provinces. The paper will well repay very careful 
reading by all petrographers and theoretical geologists, who should be 

^Amsbican Natubaust, Nov., 1890, p. 1071. 
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glad to know that it is on sale by the Philosophical Society of 
Washington, from whose secretary it may be purchased for $1. 

The Novaculites of Arkansas. — In his excellent discussion of 
the novaculites of Arkansas, Griswold* describes most of these rocks as 
consisting of very tiny irregular grains of quartz with occasional 
specks of carbonaceous matter. Originally the rock contained also 
weU crystallized rhombohedra of calcite, traces of which are sometimes 
seen in the sections. Generally, however, the calcite has entirely 
disappeared, and its place is now occupied by a rhombic cavity, around 
which the quartz grains are packed as though they had been shoved 
about by the crystallizing carbonate. The good cutting qualities of 
Arkansas whetstones are thought to be due to the presence of these 
cavities. The purity of the Hot Springs novaculite is shown by an 
analysis that yielded : 

SiO, A1,0, Fe,0, CaO MgO K,0 Na,0 Loss Total 
99.46 .26 .12 tr. .19 .64 .06=100.62 

According to the author the rocks were first deposited as a mud or 
ooze, in which calcite crystallized. They were then consolidated by 
simple pressure, and finally, after upturning and erosion, they were 
supplied with a small quantity of secondary silica. 

Petrographical Neivs. — Osann^ has discovered that the mineral 
heretofore regarded as sodalite in the Montreal eleolite-syenite is 
nosean, as it contains 6-6% of SO^ and very little calcium. It is quite 
abundant in the rock, and is included as idiomorphic grains in its 
garnets. A microscopical test proposed by the author for distinguish- 
ing between nosean and sodalite is aa follows: Moisten slide with 
dilute acetic acid to which a little barium-chloride has been added, and 
allow to stand in an atmosphere of the acid. Sodalite remains trans- 
parent, while nosean is covered with an opaque coating of barium 
sulphate. 

The coloring matter of the black limestone of the Pyrenees is shown 
by Jannetaz" to be carbon, probably in the form of anthracite. 

The new catalogue of geology and petrography issued by Ward's 
Natural Science Establishment, of Rochester, N. Y., deserves mention 

•Ann. Rep. Geol. Survey of Ark. for 1890, Vol. iii, pp. 122-168. 
^eues Jahrb. f. Min., etc., 1892, i, p. 222. 
*Bnll. Boc. Fran« d. Min., zv, 1892, p. 101. 
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in tbese notes because of the full list of rock names contained in it. 
The principal rock types are defined, and under each are given the 
technical names of all its varieties. It is further interesting as an 
indication of the growing importance of lithology in this country, 
since it is quite evident that Prof. Ward would not find it advisable to 
keep in stock such a large quantity of rock material were the demands 
for it rare. The catalogue may well serve the geologist as a table of 
petrographical synonyms. 

A New Occurrence of Ptiloiite. — A new occurrence of ptilo- 
lite has been discovered by Cross and Eakins' in Custer County, Col., 
about three miles southeast of Silver Creek, in the vesicles of a dull 
green devitrified pitchstone. The mineral is in very slender needles 
that are optically negative. An analysis made on very carefully 
selected material gave : 

SiO, A1,0, CaO K,0 Na,0 H,0 Total 
67.83 11.44 3.30 .64 2.63 13.44=99.28, 

which is equivalent to R^ Al, 81,^ 0,^+61 H,0, a formula identical with 
that determined for mordenite by Pirsson.*^ Clarke" regards a part 
of the water in each mineral as basic, and believes that mordenite, the 
ptiloiite from Silver Creek and the original ptiloiite (which is poor in 
Na,0) are mixtures of the salts. Al, (Si^OJs Ca H,. 3Aq, Al, (Si^O^X 
Ca H,. 6Aq, Al, (SifisX Na, H,. 6Aq and Al, (Sifis\ K, H,. 6Aq. 

Mineralogical Neivs. — Polybasite and tenn/intite are reported by 
Penfield and Pearce" from the Mollie Gibson Mine in Aspen, Col. 
The former is the ore of the mine. It occurs massive, often associa- 
ted with barite and siderite. It is of a grayish-black color, and has 
disseminated through it patches of the lighter tennantite. Analyses, 
corrected for impurities, follow: 

8 As Sb Aq Pb Cu Zn Fe 

Polybasite 18.13 7.01 .30 66.W 14.86 2.81 

Tennantite... 25.04 17.18 .13 13.65 .86 35.72 6.90 .42 

Crystals of both minerals are known to occur in several of the Colorado 
mines, though they have not yet been described. 

•Amer. Jour. Sci., August, 1892, p. 96. 
*"Cf. American Naturalist, 1891, p. 372. 
"Amer. Jour. Sci., August, 1892, p. 101. 
"Amer. Jour. Sci., July, 1892, p. 15. 
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The ceruasiie from Pacaudi^re, near Roanne, Loire, France, is stated 
by Gonnard" to be associated with copper, rilver and lead compounds, 
pyrite, limonite, quartz and calcite. Its simple crystals present a large 
variety of planes. Twinned crystals are common, and trillings are 
known. A description of the several types is given by the author. 
For sixty years past the same mineral has been known to occur at the 
argentiferous galena mines of Pontgibaud Puy-de-D6me, but the fact 
has not been noted in the treatises on Systematic Mineralogy. All the 
crystals seem to have been formed at the expense of galena and hour- 
nonite by the acttbn of CO, from the neighboring volcanic vents. The 
habit of its crystals is well described by Gonnard^\ 

Morenosite [(Ni Mg) SO^+TH,©] in green stalactites from the foot 
of the Breithorn in Zermatt, yielded the same mineralogist^ the figures 
SO, == 28.7 ; NiO = 18.5 ; MgO = 6.5 ; H,0 = 46.5. A single 
fragment of an ochre-yellow mineral from New Caledonia is a silicate 
of nickel, magnesium and iron : 

SiO, FeA A1,0, NiO MgO H,0 Total 
33.0 18.5 1.5 26.3 8.0 14.0 = 101.3 

Frossard^* substantiates the statement of Mallard that the black 
garnet pyreneite is a grossularite and not a melanite as reported by 
Baymond. Its density varies between 3.375 and 3.53. 

VesuvianUe is reported by Pisani^^ from Settino in the Rhetian Alps. 
Its analysis gave : 

SiO, AljO, FeO CaO MgO MnO Loss Total 
39.0 14.3 1.8 37.4 6.7 tr. .9 = 100.1 

The supposed martite crystals in the rock of Cuzeau, Mont Dor6, 
are tabular hematites cemented into octahedra by magnesio-ferrite, as 
determined by Lacroix.^' 

In the basic clays of Condorcet near Nyons, Drdme, France, are boul- 
ders of siliceous limestone, with cavities whose walls are lined with bi-pyr- 
amidal quartz crystals, transparent celeatUe, dolomite and calcite. The 
quartz and celestite both contain rare planes beautifully developed."* 

"Bull. Soc. Fran? d. Min., xv, 1892, p. 36. 

"lb., XV, p. 41. 

"lb., XV, p. — . 

^•Ib., XV, p. 58. 

*Tb., XV, p. 47. 

**Ib., XV, p. 11. 

'•lb., XV, p. 27. 
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Mineral Syntheses. — ^Bourgeois and Traube*^ having failed to 
produce earbonaies of the magnesium group of elements by the reaction 
of urea, water and metallic chlorides on each other at 130^ in sealed 
tubes, have made another attempt at their sjmthesis by substituting 
potassium cyanate for the urea. The attempt proved successful, 
needles of aragonite and rhombohedra of dolomite and magnesUe 
having been produced under the conditions mentioned, when the 
chloride used was a mixture of the magnesium and calcium salts in 
molecular proportions. 

By the slow action of dilute solutions of copper chloride upon freshly 
precipitated lead hydroxide at ordinary temperatures there is produced 
a blue powder consisting of octahedra and cubes of percyliie, with 
which are associated quadruple twins of a colorless mineral supposed 
by C. Friedel" to be phosgenite.- 

OrocoUe has been obtained by Ludeking" upon allowing a strong 
solution of caustic potash to stand for some time in contact with lead 
chromate in the presence of a little potassiAn chromate. By using a 
large excess of very strong caustic potash phasnicochroite forms. The 
crystallization of the latter substance is due to the abstraction of the 
solvent by the carbon-dioxide of the air, and of the former by a fur- 
ther reaction between the caustic potash and chromic acid. 

New Minerals. — Penfieldite. — This mineral, discovered by Prof. 
Genth" on the slags from Laurion, Greece, is evidently produced by 
the action of sea water uj^on the materials of the slag. It is usually 
in the form of hexagonal prisms with basal planes, or in prisms tapered 
by pyramids. The color is white and the lustre vitreous to greasy. 
An analysis of the tapering crystals gave : CI = 18.55, Pb = 78.26, 
O = , indicating the formula Pb O. 2Pb CI,. 

Brazilite is a new tantalo-niobate from the iron mine Jacupiranga, 
in S. Sao Paulo, Brazil. Huasak** describes it as occurring in the 
magnetite-pyroxene rock called by Derby jacupirangite. It was separ 
rated by washing the decomposed residue of this rock in a miner's 
pan, and has heretofore been taken for orthite. Its crystallization is 
monoclinic with a : 6 : c = .9859 : 1 : .6109. P = 98^ 45}'. The 
forms observed in its crystals are ooP oo, ooP, ooP2\ — P oo, oP, P oo, 

»Ib., XV, 1892, p. 13. 

"lb., XV, 1892, p. 96. 

"Amer. Jour. 8ci., July, 1892, p. 57. 

"Amer. Jour. Sci., 1892, p. 

*«Neue8. Jahrb. f. Min., etc., 1892, ii, p. 141. 
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2P oo\ P and — P. The crystals are tabular parallel to the orthopin- 
aooid and are nearly always twinned, frequently yielding very compli- 
cated groupings. The color of the larger crystals varies from sulphur- 
yellow to black. Their hardness is 6.5 and density 5.006. The plane 
of their optical axes is parallel to the clinopinacoid, and the double 
refraction b n^ative. The extinction is 8^-15^ in obtuse fi, and the 
pleochroism varies between dark-brown and oil-green. The minerals 
associated with brazilite are apatite, magnetite, pero&kite, ilmenite, 
and a spinel. An analysis of the new minerals is promised shortly. 

Landauer's Blowpipe Analysis. — This little book* will be 
cordially welcomed by English and American teachers in colleges in 
which the use of a large manual of blowpipe analysis is undesirable. 
It is as suitable for classes in mineralogy as in chemistry, since it will 
enable the student to determine the composition of a mineral as rapidly 
as will the use of the great majority of Determinative Mineralogies 
upon the market. Moreover, it possesses one desirable advantage over 
those schemes in which the hardness, color and streak of chemical 
compounds are made to serve as distinctive tests for them, in that it 
compels the experimenter to study the chemical nature of the sub- 
stance with which he is working. A mineral is a definite chemical 
substance. A student of mineralogy who is unfamiliar with the com- 
position of bodies with which he is working, though he may know 
considerable about their physical properties, is neglecting the founda- 
tion upon which his knowledge of minerals must rest. The little book 
before us is an excellent introduction to the larger works like those 
of Brush and Plattner. It is, besides, complete enough for most of 
the purposes to which such a book is usually put. Beginning with a 
good description of the apparatus and reagents necessary to blowpipe 
manipulation, it follows with an account of the operations employed, 
describes Bunsens flame reactions, mentions the distinctive tests for the 
various chemical elements, gives Landauer's and Egleston's schemes 
for the systematic examination of inorganic substances, and closes 
tHth tables exhibiting the reactions of the various metallic oxides, 
and in a condensed form the results of the different operations 
described in the text. The book must find a place in many labor- 
atories. 

'^Blowpipe Analysis, by J. Landauer. Authorized English Edition by 
James Taylor. Second Edition. Macmillan & Co., 1892, pp. 14 and 173. 

From The American Natwralist, January hty 189S. 
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MINERALOGY AND PETROGRAPHY.' 

The Rocks of the Thalhorn.— In the Thalhorn of the Upper 
Amariner Thai are found a porphyritic granite, between conglomerates 
composed of gabbro pebbles in a schistose matrix, and also serpen- 
tines, massive gabbro, schists, and various contact rocks. Linck' gives 
a good petrographical description of all theses, and geological notes of 
their occurrence. The main granite mass is a portion of the well- 
known Kamm granite. It is found in dykes and flows, and it varies 
in it« composition and structure from a typical granitite containing 
two feldspars, through porphyritic granite and syenite to lamprophyric 
minettes. The unaltered sediments near the eruptive are graywackes. 
On the contact with the granite the elastics are altered to knotty schists 
that are predominantly biotite schists flecked with light spots, consist- 
ing mainly of quartz and feldspar in mioropegmatitic intergrowths, 
surrounded by biotite. Extreme alteration gives rise to hornstones, of 
which the writer recognizes several varieties. In these biotite, feld- 
spar, hornblende and micropegmatite are so orientated as to resemble 
the poicilitic structure of many diabases and other basic rocks. Horn- 
blende is abundant in them as needles scattered through the ground- 
mass and as large phenocrysts. The conglomerates occupy the greater 
share of the writer's attention. In one group acid pebbles occur in a 
sandy or clayey matrix of basic detritus, in which biotite, feldspar and 
hornblende are new products of alteration. A second group includes* 
rocks made up partly of gabbro material. Here the author again 
recognizes two groups, in one of which diallage and other gabbro con- 
stituents are occasionally present in the groundmass, and a second in 
which gabbro material forms a very large portion, either of the matrix 
or of the pebbly portion of the rock. In either case the rock is much 
altered, with the resulting formation of plagioclase and hornblende. 
The serpentine of the region was originally an olivine-enstatite rock 
and not a gabbro as has been supposed. 

The New Jersey Eleolite- Syenite. — The New Jersey Eleolite- 
syenite dyke described by Emerson' is again studied by Kemp,^ who 

'Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
'Mitth. d. geol. Landesanst v. Elsass-Loth., iv, 1892. 
'Amer. Jour. Science, iii, xxiii, p. 302. 
*Trans. N. Y. Acad. Sci., Vol. xi, p. 60. 
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declares that the earlier description applies only to that phase of the 
rock occurring in the northern and the southern portions of its extent. 
The pyroxene throughout the dyke is aegerine. Cancrinite and soda- 
lite are both fairly abundant in it. An analysis of specimens collected 
from about the point visited by Emerson gave : 

SiO, A1,0, PeA MnO CaO MgO K,0 Na,0 Loss Total 
50.36 19.34 6.94 .41 3.43 notdet. 7.17 7.64 3.51=93.80 

Eleolite porphyries with a tinguaitic groundmass are closely asso- 
ciated with the more abundant syenite, and along the eastern side of 
the great dyke are smaller ones of ouachitite and fourchite. The basic 
material of these small dykes, when first' studied, was regarded as 
porphyrite. Contact effects produced by the intrusion of the syenite 
through the surrounding shales are noticed on the east side of the 
dyke, where the sedimentaries have been changed to biotitic hornfels. 

Mica Peridotite from Kentucky. — A mica peridotite* from a 
dyke in Crittenden Co., Ky., is composed essentially of biotite, serpen- 
tine, and pero6kite, with smaller proportions of apatite, 'muscovite, 
magnetite, chlorite, calcite, and other secondary products. The bio- 
tite and serpentine constitute about 75% of the entire rock. The mica 
is in large plates in which are scattered the grains and shreds of ser- 
pentine. The composition of the rock follows : 

SiO, TiO, AlA Pe,0, FeO CaO MgO K,0 Na,0 H,0 PA CX), 
33.84 3.78 5.88 7.04 5.16 9.46 22.96 2.04 .33 7.60 .89 .43 

and small quantities of Cr,0,t MnO, NiO, CoO, BaO and CI. The rock 
represents a new type of peridotite in which biotite takes the part of 
an amphiboloid in the more usual types. 

Rhyolites in Maryland and Penn. — G. H. Williams^ has iden- 
tified an extensive series of old volcanic rocks in the South Mountain 
region of Pennsylvania and Maryland. The rocks have hitherto been 
considered sedimentaries, but to the writer they exhibit all the pecu- 
liarities of eruptives, though some of the beds are fragmental tufas 
and breccias. The two principal types are rhyolite and basalt. The 
former possesses all the features of recent eruptives, such as fiowage 

^Amer. Jonr. Sci., Ill, xxxviii, p. 130. 

•J. S. Diller, Amer. Jour. Sci., xliv, 1892, p. 286. 

Ub., xliv, 1892, p. 482. 

19 
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lines, spherulites, lithophysae and amygdaloidal cavities. Quartz and 
an alkaline feldspar are the prevailing phenocr jsts, while the ground- 
mass is a quartz-feldspar mosaic. The basalts are much altered, but 
their structure is clearly that of an eruptive. A detailed account of 
the rocks is promised later. 

The Nepheline and Leucite Rocks of Brazil. — A more 
careful study of a few of the Brazilian nepheline and leucite rocks 
undertaken by Hussak^ has resulted in the discovery, of leucite in some 
of the phonolites, and in the detection of leucite-tephrites containing 
pseudo-crystals. The leucitophyres consist of phenocrysts of sanidine, 
augite, nepheline and pseudo-leucites in a groundmass of small zeoli- 
tized leucites, augite, magnetite and nepheline. The leucite-tephrites 
are all characterized by the possession of the pseudo-leucites. In many 
cases these are nothing but spherical masses of the rock material sur- 
rounded by biotite plates. In other cases the biotite surrounds anal- 
cite or mixtures of analcite and calcite. The structure of several of 
these rocks is the diabasic. With these the author would place a rock 
described by EigeP from the Cape Verde Islands, and the augite-por- 
phyrite described by Kemp^® from Deckertown, N. J., in both of which 
traces of leucite are thought to have been discovered. Hussak has 
also found a leucitite dyke in phonolite near Po90fi de Caldas, and a 
leucitite tufa composed of fragments of basalt, isolated crystals of 
leucite changed to analcite, pieces of augite and crystals of magnetite. 
The author concludes his paper with remarks on ' pseudo crystals ' 
combating the view of Derby that they are true leucite crystals filled 
with inclusions of the rock's groundmass. 

The last named writer^^ has examined the Peak of Tingua with some 
care, finding eleolite-syenite, phonolite and dykes of basic rocks. The 
syenite and phonolite are thought to be phases of the same magma, as 
they apparently grade into one another. The phonolitic phase occurs 
both in dykes and in flows associated with phonolite tufas. The origin 
of the pseudo-crystals is discussed briefly. 

Petrographical News. — Brauns" has discovered hauyne In the \ 

pumice sandstone near Marburg, a mineral hitherto unobserved in the 

^Neaes. Jahrb. f. Min., etc., 1892, II, p. 141. I 

"Amkbican Naturalst, Feb., 1892, p. 165. | 

'^c above under * The New Jersey Eleohte-Syenite.' j 

"Qaart. Jour. Geol. Soc., May, 1891. p. 261. I 

"2^iU. d. deutsch. geol. Gesell., xliv, 1892, p. 148. \ 
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rock because of the loss of its charaeteristic blue color through alter- 
ation. The list of minerals common to this rock and to those of the 
Laacher See is now complete, so that the belief in a common origin 
for them is rendered almost a certainty. 

C. W. Hall" gives a few notes on rocks collected from Central Wis^ 
oonsin, describing very briefly hypersthene and quartz gabbros in 
which there is much secondary hornblende, and quartz diorites and 
gneisses regarded as squeezed gabbros. 

A fourchite boulder in which are large arfvedsonite phenocrysts is 
mentioned by Kemp** as occurring at Aurora, Cayuga Co., N. Y. The 
same author mentions the existence of rhyolite, hypersthene, andesite 
and andalusite-homstone from near Gold Hill, Toole Co., Utah. 

Spherulites'^ of andalusite occur in the carboniferous clastic schists 
of Beaujeu, France. The schists are composed of black and white 
tnica fragments in a paste of sericite and hematite. 

Turner*' makes brief mention of basaltic, andesitic and rhyolitic 
lavas, whose source was the late Tertiary cone Mt. Ingalls, in Califor- 
nia. 

Crystallographic Study of Diopsides. — Bon^e very careful 
crystallographic observations have been made by A. Schmidt" upon the 
diopsides of the Alathal, of Achmatowsk, of Nordmark, of the Ziller- 
thai and the Arany-Berg. Many crystals from each of these famous 
localities were examined, and much new data was obtained concerning 
the mineral. The following new planes were discovered : 4P^ and 
5Pf on the white diopside from Achmatowsk ; VP^ on the green 
variety from the same place ; oo P6^ in the Nordmark species ; «> Pio, 
00 P4^ aud 00 P{ on the nearly colorless small crystals from Schwarzen- 
stein in the Zillerthal, and oo Pf and P4 on the black Arany-Berg 
mineral. The form PI appears in Goldschmidt's ' Index,' but no ref* 
erence to it could be found by the author in the original memoirs. 
The axial ratios of the different varieties are : 

Alathal 1.0895 : 1 : .5894 fi = 74^16'47" 

Achmatowsk (white) 1.0909 : 1 : .5899 fi = 74°10'42" 

Achmatowsk (green)... 1.0951 : 1 : .5985 i3 = 73^31'8" 

"Minn. Ac. Nat. Science, III, No. 2, p 251. 

■**Trans. N. Y. Acad. Sci., xi, p. 92. 

»Uvy. Bull Soc. Frai)9 d. Min., xv, 1892, p. 121. 

I'Amer. Jour. Sci., Dec., 1892, p. 455. 

•TZcits. f. Kryst, xxi, 1892, p. 1. 
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Nordmark 1^15 : 1 : .5848 fi = 74^»M'59" 

ZiUerthal (colorless) 1.0922 : 1 : ^887 fi = 74^16'28" 

Arany-Berg (yeUow) 1.0946 : 1 : .5918 fi = 74^19'38" 

Arany-Berg (black) 1.0913 : 1 : .5875 fi = 74^ 4'53 

The optical angle for the Nordmark crystals b 2Vna = 60^44^ and 
<7A« = 45*^21'. For the dark Ziilerlhal diopeide 2Vna = 58*^56' 
and CAc = 34^4'. 

Herderite from Hebron, Maine. — A single specimen of Her- 
derite from Hebron, Maine, is described by Wells and Penfield" as a 
few yellowish white crystals on albite. The crystals have a tabular 
habit, with oP, oo P, 3P and iP the only forms observed. The density 
is 2.975 and composition : 

PA BeO CaO(bydiff.) H,0 F Insol. Total 
40.81 15.32 32.54 5.83 .40 5.27=100.17 

Corresponding to Ca Be (OH) PO^, or a herderite in which nearly all 
of the fluorine is replaced by hydroxyl. 

Mineralogical Notes — A calcium carbonate of secondary origin 
from the Marble Mountains of Wolmsdorf in Glatz has been analyzed 
by Kosmann" with the following astounding result : Ca CO, = 4.32 ; 
chemically combined H,0 = 1.54 ; mechanically combined H,0 = 
94.13. The author believes the mineral to be a hydrated carbonate 
CaCO, + 2H,0 capable of absorbing a large quantity of water, simi- 
lar to the ' Mountain Milk ' of Rose. 

Thefriedelite of the Manganese mine of Sjogrube, Orebro, Sweden, 
occurs in large quantity in clefts, veins, etc., that are partially filled 
with calcite. An analysis yielded Igektrom :^ 

SiO, CI MnO FeO CaO MgO NaO H,0 Total 
34.36 3.00 45.88 1.35 1.50 1.50 2.79 9.00 = 99.38 

On the AzurUe from the Laurion Mts., Greece, Zimanyi'^ has found 
28 forms, three of which (JPoo , JPbo and iPoo ) are new. The crys- 
tals have the usual habit of the mineral, and they compare fiEivorably 
in beauty with those from Chessy, Arizona and Utah. 

"Aincr. Jour. Sci., xliv, 1892, p. 114. 
>'Zetts. d. deutsch. geol. Ges., xliv, 1892, p. 156. 
"Zeits. f. Kryst., xxi, p. 92. 
«Ib., xxi. p. 86. 
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Tremolii^ peeudoraorphs after sahlite from the limestoDe of Canaan,. 
Ct.y have the compoBition : 

SiO, A1,0, Fe,0, PeO CaO MgO K,0 Na,0 

60.98 .10 .12 .19 14.64 23.62 .13 .21 

The controversy over the nature of MelanopUogite is not yet ended. 
Bombicci'^ has recently defended himself against the attack of Friedel^ 
and in his defense he accuses his opponent with misquoting him. 

New Minerals. — Ganophyllite, from Harstige, near Pajsherg, 
Sweden, is a manganese zisolite*^ that is associated with barite, lead^ 
and rhodonite. It occurs in large brown monoclinic, prismatic cr3r8- 
tals, in. which oo P is combined with the base and the clinodome. a : b 
: c = .413 : 1 : 1.831. /5 = 86^39'. On cleavage plates parallel to oP 
a percussion figure may be produced, one of whose rays is parallel to a 
and the other two inclined at 60^ to this. Plane of optical axes is 
perpendicular to oo Poo , with e the first bisectrix. 2E (air) = 41^53' 
for sodium light, and 2V = 23^52^ The pleochroism is strong c = A 
= yellow-brown ; a = B and b = C = colorless. The density is 
2.84 and hardness = 4. A mean of two analyses gave Hamberg a 
result that may be represented by 8SiO, A],0, 7MnO + GHjO/ 

SiO, A1,0, Fe,0, MnO CaO MgO PbO(?) K.0 Na,0 H,0 Total 
39.67 7.95 .90 35.15 1.11 .20 .20 2.70 2.18 9.79 = 99.85^ 

Pyroplianitef described by the same author as occurring in the same 
mine, is a manganese titanium compound isomorphous with ilmenite. 
An analysis gave : 

SiO, TiO, MnO Fe,0, Sb.O, Total 
1.68 50.49 46.92 1.16 .48=100.63 

It is found as brilliant, deep red, transparent tables, associated with 
ganophyllite. a : c = 1 : 1.369. The double refraction is strong, and 
the indices of refraction for sodium light are w = 2.481, C = 2.21. 
Density is 4.537. 

Synthesis of the Members of the Sodalite Group. — The 
minerals of the sodalite group have been manufactured by Morozie- 

«W. H. Hobba. Amcr. Geol., July, 1892, p. 44. 
<*Bull. d. I. Sor. Frang d. Min., xv, p. 144. 
MRef. Neues. Jahrb. f. Min., etc., 1892, II, p. 234. 
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vnoe^ as microscopic crystals. A mixture of 65 parts SiO, -f 3Aq, 
44 parts A1,0, + 3Aq, and 33 parts gypsum, heated in a platinum 
crucible with an excess of Glauber's salt, yielded tiny cubes and dode- 
cahedra of hauyne or sodalite. When heated with an excess of Na, 
SO4 + Na CI a substance was obtained that is supposed to be an iso- 
morphous mixture of the two minerals above mentioned, and in addi- 
tion some sodalite crystals were produced. When heated with Na CI 
alone sodalite only resulted. 

Methods and Instruments. — A simple method for determining 
the value of the optical angle in thin sections of minerals is described 
by Lane.** It consists essentially of the measurement of the angular 
•distance between the hyperbolas of the biaxial interference figure by 
means of the sub-stage mirror. 

A cheap form of crystal refractometer constructed on the same prin- 
<;iples as the larger Zeiss instrument has been made by Czapske." The 
height of the complete instrument is only 25 cm. It is suitable for 
all ordinary refraction work. 

An Appendix to the '* Gems of North America." — Mr. 
Kunz has issued an appendix to his valuable 'Gems and Precious 
Stones of North America ' ^ that brings the volume up to date. Most 
of the material in the appended chapter has appeared in the journals, 
but some of the information it contains is new. The author states that 
the sapphire gravels of Ruby Bar, Montana, and the turquoise mines 
of New Mexico are now being worked by companies that expect their 
outlay of capital justified by a goodly yield of gem material. The 
turquoise company has already taken from their diggings about a 
hundred thousand dollars worth of gems. 

*Neiie8. Jahrb. f. Min., etc., 1892, II, p. 139. 
^Science, Dec. 28, 1892, p. 354. 
"Neues. Jahrb. f. Min., etc., 1892, 1, p. 209. 
*Cf., Amer. Naturalist, Dec, 1891, p. 1119. 
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Description of the New Rock Type, Malchite. — The new 
rock, malchite, referred' to a few months ago aa the granitic dyke form 
of diorite, b now deecribed in some detail by its discoverer, Osann.* 
It forms dykes cutting granite in the Odenwald, Germany. In a dense 
groundmass are rare phenocrysts of dark mica, pale green plagioclaae 
and quartz. The mica is biotite and the plagiodase labradorite. In 
addition to these the microscope reveals the presence of idiomorphic 
green hornblende, allanite and sphene. The groundmass in which 
these lie strongly resembles that of some tinguaites, with hornblende 
and quartz in place of aegerine and nepheline. It consists of a fine 
granular aggr^ate of feldspar and quartz, the latter with occasional 
idiomorphic contours, and prisms of hornblende imbedded in the 
aggregate, the prisms often arranged in flowage lines. An analysis of 
a fresh specimen of the rock yielded : 

SiO, A1,0, Fe,0, FeO MgO CaO Na,0 K,0 H,0 SO, P^ Total 
63.18 17.03 .24 6.37 .92 4.17 4.44 2.91 .62 .19 ^23=100.20 

The Petrography of Hokkaido, Japan. — In a general geo- 
logical sketch of Hokkaido, (Jezo or Yesso), Japan, Jimbo^ declares 
that the island consists largely of paleozoic beds, probably underlain 
by amphibolites and various other schists, and cut by granite, diorite, 
gabbro, peridotite, and serpentine. In the lower portion of 
the paleozoic the beds consist largely of pyroxenites, with traces of rad- 
iolarian remains, ph^liites, quartz-schists, limestone, and serpentine. 
The pyroxenites are aggregates of light colored augite, quartz and 
feldspar, in which the augite is often more or less changed to epidote 
and glaucophane. Where the granite cuts the elastics the clay slate 
is changed by contact action to a biotitic clay slate, to homfels and to 
mica schist, with the latter nearest the eruptive. Tourmaline occnrs in 
the schist and cordierite in this rock and in the mica slate. An 
amphibolite in the contact belt is supposed to be an altered tufa. 
Schistose granites, diorites and gabbro are phases of the corresponding 

^Edited by Dr. W. S. Bayley, Colbj University, Waterville, Me. 
'Ambricak Naturalist, Maj, 1892, p. 422. 
*Mitth. Gross. Bad. geol., Landesanst ii, p. 380. 

Kyeneial Geological sketch of Hokkaido, with special reference to the petiographj. 
Satporo, Hokkaido, Japan, 1892. 
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massive rocks associated with the contact products. Diabases occur as 
sheets in the unaltered paleozoic beds, and serpentines derived from 
gabbros and from dunites are met with cutting these at various locali- 
ties. In addition to paleozoic there are also tertiary rocks on the 
island, and these are cut by their own systems of dykes and bosses, and 
are interbedded with characteristic sheets of lava, and layers of tufas. 
The tertiary volcanic rocks are pyroxene and hornblende andesites, 
propylities and rhyolites. The pyroxene andesites contain both grtho- 
rhombic and monoclinic pyroxenes and occasionally some olivine. 
They have also a glassy base which sometimes becomes so abundant as 
to 'resemble pumice. The hornblende andesite is strongly porphy- 
ritic with large phenocrysts of hornblende. The rhyolites are both 
compact and glassy, in which latter case they are vesicular. 

Two Peculiar Rocks from Siberia. — Two very remarkable 
rocks are described by von Chrustschoff^ from Taimyr-Land, Siberia. 
One is an ophitic aggregate of anorthoclase and nosean, containing aa 
accessories sanidine, plagioclase,' amphibole, biotite, melanite, magne- 
tite, sphene, zircon and glass. The anorthoclase is in long, narrow 
crystals of the following composition : * 

SiO, A1,0, FeA CaO MgO K,0 Na,0 Total 
64.69 19.84 2.24 1.26 .63 3.53 7.88=99.97 

Corresponding to Or,, Ab,, An^. The feldspar is usually idiomorphic 
with respect to the nosean, whose period of formation was between 
that of the biotite and that of the hornblende. The nosean is in very 
large quantity. Its density is 2.266 and composition : 

SiO, A1,0, Fe^O, Na,0 K,0 CaO H,0 CI 80, Total 
37.83 26.69 .38 22.40 1.63 .64 .87 1.66 8.68 = 99.98 

The zircon is of the trachy tic type, and is the only accessory of any 
importance. The author calls the rock taimyrite. The second rock 
is composed of anorthoclase, sanidine, biotite, and amphibole as essen- 
tial components, and the other minerals mentioned above in connec- 
tion with taimyrite as accessories, except that sodalite here replaces 
nosean. The zircon is of the granitic type, and the rock possesses the 
granitic texture. 

■Bull. d. PAcad. Imp. des Sciences St. Fetersb. M«1. Geol. et Faleont., i, p. 163. 
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An Ottrelite Bearing Conglomerate in Vermont. — It is not 
uncommon to find ottrelite forming 25% of the schistose groundmass 
of the conglomerate* at the base of the Lower Cambrian, near Rut- 
land, Vermont. The same mineral occurs along shear planes in a 
blue quartzite and constitutes 40% of a massive bed of the conglom- 
erate. In the last named rock the ottrelite is in rudely circular areas, 
lying in a dark colored quartz. The areas consist usually of radiating 
plates of the mineral, disposed in a single plane. Its commonest 
inclusions are quartz and feldspar, while sericite often forms the cen- 
ters of the radiating bundles. In the latter case the ottrelite is 
oriented in parallel position with the mica. Other inclusions within 
the ottrelite besides those above mentioned are crystals of zircon and 
rutile, flakes of graphite and plates of ilmenite. In other cases the 
ottrelite is in plates including large areas of the groundmass of the 
rock, which is a granulated mixture of quartz and albite (?) in about 
equal proportions, a large quantity of sericite, and some biotite. la 
this groundmass associated with rutile are crystals and plates of ana- 
tase. No traces of its original clastic structure remain in the rock, 
though its conglomeratic character is beyond dispute. 

Lithophysse in the Rocche-Rosse. — In parts of the Rocche- 
Rosse lava stream of Monte Pelato, Lipari, are spherulites with litho- 
physal characteristics. In some specimens examined by Cole and 
Butler'' the spherulitic growth originated about the walls of steam 
vesicles, and progressed outward into the rock ; in other cases they 
grew inward until they have completely filled the space that was for- 
merly vacant. The iniportance of the paper lies in the fact that it 
acknowledges the correctness of many of Idding's views with respect 
to the formation of lithophysie, and contradicts the view that regards 
all hollow lithophysse as the result of the decomposition of spherulites. 

The Composition of the Dune Sands of the Netherlands. 
— A very elaborate paper by Retgers^ on the constitution of sand 
composing the dunes on the west coast of Holland at Sheveningen, 
near the Hague, contains a large amount of information concerning 
the character of sands and the method of determining the nature of 
their constituents. The author carefully fractioned large quantities of 
the dune sand by the ordinary methods of fractional precipitation in 

•C, L. Whittle, Amcr. Jour, Sci., Oct., 1892, p. 270. 

'Quart. Jour. Geol. Soc., xlviii, 1892, p. 438. 

^Recueil des Travaux Chimiques des Pays-Bas., xi, 1892, p. 169. 
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the usual heavy liquids and by means of the molten substances sug- 
gested by himself* for this purpose a few years ago, thus obtaining 
mixtures of mineral grains of about the same density. These then 
were studied carefully by comparison of their indices of refraction, by 
immersing them in liquids of known optical densities, untU one was 
found in which the grains became almost invisible. The index of 
refraction of these is nearly that of the liquid, consequently their 
nature is thus approximately determined. Microchemical tests and 
the ease with which cleavage lamin» were produced, served to distin- 
guish accurately between minerals having nearly the same refractive 
index. The principal minerals identified by the author are ortho- 
clase, quartz, microline, plagioclaee, cordierite, calcite, apatite, amphi- 
bole, tourmaline, pyroxene, epidote, sphene, sillimanite, olivine, gar- 
net, staurolite, disthene, corundum, spinel, rutile, zircon, magnetite and 
ilmenite. The surprising discoveries are those of cordierite, calcite 
and olivine, and of glaucophane among the amphiboles. The propor- 
tions of the various minerals present according to specific gravity was 
2.5% between 2.5 and 2.6 ; 85% between 2.6 and 2.7 ; 7.5 5( between 
2.7 and 3. ; 1.5% between 3 and 3.3 ; 1% between 3.3 and 3.6; 2.4% 
between 3.6 and 4.2 ; .1 % between 4.2 and 5.2. The sands are sup- 
posed to have come mainly from the rocks of archean terraces. 

Quartz-Gabbro in Maryland. — In the Baltimore gabbro area, 
according to Grant,'® are quartz gabbros consisting of bytownnite, 
quartz, hypersthene, secondary hornblende, and a few accessories. 
The quartz is limpid, and is almost free from inclusions, except for 
lines of small liquid cavities that traverse the grains, as is usual in 
granitic quartz. Diallage, which is so common in the normal gabbro 
of the region, is entirely absent from the quartz-bearing phases, which 

thus becomes a quartz norite. 

• 

Minerals from the Diamond Fields of Brazil. — Hussak" 
describes the characteristics of crystals of brookite, cassiterite and 
xenotime from the diamond region of Dattas, Minas Geraes, Brazil. 
On brookUe from the sands of Diamantina was found the new pyramid, 
iP2. The caasiierite is from Manquinho, near Sao Paulo. It occurs 
in a rubellite-bearing lepidolite granite. The xenotime accompanies 
the brookite in the sands of Dattas. On one doubly terminated crys- 

*Cf., Amer. Naturalist, 1890, p. 175. 
lojohns Hopkins Univ. Circ. No. 103. 
i^Min. u. Petrog., Mitth. xii, p. 455. 
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• 
tal were found the two new pyramidB ^P and ^P. The axial ratio of 

these crystals is 1 : .61775. The author has also made a crystallo- 
graphic examination of the niofwmto occurring so abundantly in the 
Brazilian granites and gneisses. The crystak of this substance are 
always tabular parallel to oo Poo . They contain the same forms as 
do the Ilmengebirge crystals, but are never twinned. , Upon washing 
a portion of sand from Bohia a 3 mm. long crystal of euclase was 
obtained whose density is 3.1. It is very rich in planes, being pos- 
sessed of not lees than three prisms^ six dinodomes and three negative 
pyramids, beside the clinopinacoid. 

Mineralogical Notes. — Chrtstianite crystals are reported by 
Gonnard" as lining geode cavities in the basalts of dykes at Quey- 
lidres and Fay le Froid, Haute Loire, France. In the latter case the 
christianite groups enclose many crystals of augite. The trachyte of 
Montcharet, occurring as a dyke in granite, is cut by fissures whose 
walls are lined by ehabadte,^ The cubic fiices of galena crystals 
implanted in druses of quartz at Pontgibaud are roughened by little 
cavities whose walls have the positions of octahedral planes. The 
phenomenon is regarded by Gonnard'^ as the result of corrosion. The 
same author mentions the existence of large crystak of beryl in the 
granites of Droiturier, near La Palisse, Allier, prihmelane in mam- 
millary forms at Croix Moraud, Mt. Dor6, and cubic pseudomorphs of 
guarU after some unknown mineral, probably fluorite, in the vicinity 
of d'Aubenas, Ard^he. 

Three specimens of melUUe from Mt Somma,with densities of 2.917, 
2.982 and 2.945 respectively, were powdered, purified, and analyzed by 
Bodlander^^ with this result : 

8iO, A1,0, re,0, CaO MgO K,0 Na,0 H,0 Total 
41.34 10.37 4.29 33.«4 6.79 1.13 3.46 .08 = 100.29 

The author combats the view of Vogt that melilite is an isomor 
phous mixture of the gehlenite and akermanite molecules. He thinks 
that the negative variety is an admixture of R^'SiO, and the alumin- 
ate W\Ofi", while the positive variety is a compound of the same 
silicate with the aluminate B^^'OJS^". Intermediate varieties are iso- 
morphous mixtures of these. 

"Bull. Soc. Fran? d. Min., 1892, xv, p. 28. 

"lb., p. 31. 

"lb., p. 34. 

"Nenes. Jahrb. f. Min.,etc., 1893, i, p. 15. 
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Mdses^' records the analysts of a granular nickel arsenide associated 
with native silver and siderite in a mine 18 miles west of Silver City; 
N. Mex. The silver is imbedded in arborescent forms in the brittle 
gray nickel ore, and this in turn is in a gangue of siderite. The 
analysis made on impure substance gave: 

SiO, Pb Ag As Ni Co Fe Total 
4.56 tr. 8.3S 67.37 11.12 5.13 2.64=99.20 

Regarding the SiO, and Ag as impurities the composition takes a form 
that may be represented by RAs, in which R = ^ Ni J Co and \ Fe, 
corresponding to a nickel skutterudite. 

On crystals of topaz from the Province of Omi and from the tin 
mines of Yenagari Mino, Japan, Matthew" finds four pyramids, seveif 
prisms, one of which, oo Py, is new, the three pinacoids, three brachy- 
domes and two macrodomes. 

Optical Anomalies. — ^After an exceedingly careful examination 
of many sections of appophyllite crystals and a comparison of the phe- 
nomena they present with those presented by combinations of thin 
biaxial plates placed one upon the other, Klein^^ concludes that the 
mineral in its geometrically tetragonal crystals is an intimate mixture 
of optically positive and optically negative triclinic lamellae. The 
positive constituent seems to differ from the negative element in con- 
taining no crystal water, since upon heating the positive component 
appears to increase in quantity. Negative appophyllite becomes posi- 
tive upon loss of 4} molecules of crystal water. The investigation is 
a beautiful piece of accurate optical work. 

In a reply to Mallard's" remarks on the black garnet pyrenaite 
Brauns^ states that the structure described by the first mentioned 
anthor is exactly what should be expected of a dodecahedral substance 
under strain, and that the peculiarities of this garnet^s optical proper- 
ties may be easily explained on the Klein-Brauns theory of strain. 

Upon soaking in oil sections of zeolites that have been rendered 
cloudy by loss of water, they again become sufficiently transparent for 
the study of their optical properties. Rinne" has taken advantage of 

'•School of Mines Quart., xiv,No. i, p. 49. 
"lb., xiv, No. l,p.53. 
i»Ncucs. Jahrb. f. Min., etc., 1892, II, p. 165. 
"American Naturalist, Oct., 1892, p. 849. 
»Neue5. Jahrb. f. Min., etc., 1892, I, p. 217. 
"Ref. Neues. Jahrb. f. Min., etc., 1892, II, p. 237. 
26 
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this phenomenon and has carefully examined a number of the mem- 
bers of the group with a view to learning something of the changes 
e^cted in them by the loss of water. NcUroliie appears monoclinic 
under these conditions, tcoleeUe orthorhombic, Hilbite orthorhombic, 
and each of the other zeolites affords a corresponding metazeolite. 
The optical anomalies often observed in these minerals is thought to be 
undoubtedly due to partial loss of water. 

Isomorphism. — After a long mathematical discussion of the 
theory of the structure of isomorphous mixtures and upon compari- 
son of the results of investigations upon the optical properties of 
mixed crystals, PoeckeP concludes that we have not yet sufficient 
data to decide as to whether Mallard's lamellae theory of the constitu- 
tion of these bodies is correct or not. 

By the use of the method*' in which colored and colorless crystals 
of supposed isomorphous substances are allowed to form under the 
microscope Retgers*^ has proven that the alkaline ferrates are isomor- 
phous with the corresponding sulphates, selenates, molybdates and 
tungstates, that the potassium tellurates and osmiates are isodimor- 
phous, aud that the rutheniate of this metal is isomorphous with its 
uranate. 

The arguments for and against the view as to the isomorphism of 
calcite and dolomite are given respectively by Brauns and Retgers" 
in a recent letter to the Neues, Jahrbuch. The discussion is too 
involved to warrant an intelligible abstract in these notes. 

Etched Figures. — The matrix of the African diamonds is capable 
of resorbing^ diamonds, producing on their faces irregular, long, and 
hemispherical hollows, associated with which are little spheres and 
grains of black carbonaceous substance, supposed to be a compound of 
iron and carbon. 

Hofer*^ describes corrosian forms on the ealeitea of Steierdorf, Banat, 
and of Bauris and Salzburg, and ascribes the hexoctahedral faces 
V02 on the fluorite of Samthal, Tyrol, to corrosive processes. 

"Ncuca. Jahrb. f. Min., etc, B. B:, viii, 1892, p. 117. 
"American Naturalist, June, 1892, p. 617. 
>*Zcits. f. Physik. Chem., x, 6, 1892, p- 529. 
*Neues. Jahrb. f. Min., etc., 1892, II, p. 210. 
''Ber. deutsch. chem. Ges., 1892, p. 2470. 
''Min. u. Petrog., Mitth. xii, p. 487. 

Fr(y7n The American Naturaliaty April let, 189S. 
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Microchemical Reactions. — The methods of testing for traces 
of ammonia under the microscope, and of precipitating metals with 
H,S are described in a few words by Streng.*" 

Directions for the detection of the following minerals in small par- 
ticles are given by Lemberg : ^ SeapolUe, hauyne^ eodalUef eudtalUe, 
laguriie, mdphur, olivenite, eeUstUe and mdilite. 

Miscellaneous. — Under the title " Rapid Qualitative Examina- 
tion of Mineral Substances," Moses and Wells'* publish a scheme for 
the detection of minerals. The blowpipe method is used with the 
metallic minerals, but in the silicate group a mixture of the dry and 
wet methods is made use of. From a hasty reading of the scheme it 
seems to be a practicable and convenient one. 

"Neues. Jahrb., 1893, I, p. 49. 

'"Zeits. d. deutsch. geol. Ges., 1892, p. 224. 

"^hool of Mines Quart., Nov., 1892, p. 25. 

Prom The American NaturaMst, April Istf 189S. 
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MINERALOGY AND PETROGRAPHY.' 

The Petrography of the Abukuma Plateau, Japan. — The 
northern half of the Japanese Archean area, the Abukuma Plateau, is 
thought by Koto' to consist of a series of Laurentian granites and 
pressure gneisses, cut by younger granites and other eruptives, and 
overlying these a series of schists, divided by the author into lower and 
upper Huronian. The Laurentian granitic are an older amphibole- 
biotite variety and a younger, intruding biotite granite. The former 
contains, in addition to the usual granite components, microcline, 
and a bluish-green, weakly pleochroic hornblende, that very frequently 
plays the role of an ophitic groundmass for the other constituents. 
This granite passes by dynamo-metamorphism into foliated phases, in 
which the various minerals have been compressed, and the quartz, in 
addition, granulated. The Huronian (?) beds are principally schists 
and gneisses, that differ from the Laurentian gneisses in having the 
plane parallel structure, i. e., they are composed of bands of different 
composition. The most important schists of the lower division are : 
gneissic mica schists, containing andalusite and sillimanite, two-mica 
schists, one of whose constituents is margarite, gamet-biotite schist and 
hornblende schist A peculiar member of tiie series is a titanite 
amphibole schist, consisting of bands .whose structure is granular. Its 
black bands are made up of green-hornblende, plagiodase and a little 
biotite, and its white ones of sphene and granular sahlite in a ground- 
mass of altered feldspar. The upper Huronian series embraces foliated 
amphibolites, mica-schists, and green schists that may be tufas. The 
distinction between the lower and upper members of the group seems 
to be based mainly upon petrographical characteristics. Among the 
rocks cutting these various schists may be mentioned an amphibole- 
picrite, pegmatites, and several varieties of diorite-porphyrite. 

The Leucite-Tephrite of Hussak, from New Jersey. — The 
eleolite syenite eruption of Beemerville, N. J., was accompanied by 
basic extrusions now represented by the smaller dykes associated with 
the large eleolite-syenite dyke in this region. One of the most interest- 
ing of the basic dykes is the one at Hamburg, Sussex Co. It is from 
15 to 20 feet wide and consists of a dark, tough, biotite rock, holding 

^Edited by Dr. W. 8. Bayley, Colby University, Waterville, Maine. 
' Joor. CoU. Science, Imperial University, Japan, ▼, 8., p. 197. 
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spheroidal inclusions, that have been taken for Hussak' to be leucites. 
Kemp* has recently examined this rock very carefully, and now 
describes it as composed of biotite and pyroxene imbedded in an iso- 
tropic groundmass that is chiefly analcite. The biotite is dark brown 
and the pyroxene of a faint yellow color, with an extinction of 33^. 
The spheroidal inclusions are analcites, about whose ruins are often 
grouped grains of biotite and crystals of sphene. An analysis of one 
of the spheroids, after deducting 3.886 % of Ca Co^ gave : 



H,0 


SiO. 


A1.0. 


Fe,0. 


CaO 


K.O 


Na.0 


6.31 


52.44 


26.44 


.43 


1.94 


3.54 


8.90 



As to the origin of the analcite the author is not certain. It may 
have been derived either from leucite, in which case the rock would be 
a leucite-tephritCy as considered by Hussak, or it may be alteration 
product of nepheline. 

A Sodalite- Syenite from Montana. — ^In the mountains form- 
ing the northern portion of Montana, Lindgren*^ and Melville have dis- 
covered post-oretaceous quartz-porphyrites, lamprophyres, augite- 
trachytes, analcite basalts, and a peculiar sodalite-syenite, somewhat 
resembling certain rocks described by Chrustschofl from Russia. The 
Montana syenite is from Square Butte, situated thirty miles southeast 
of Fort Benton. It is a light gray eruptive, associated with sheets of 
theralite and analcite basalt. Macroscopically it consists of lath- 
shaped feldspars, prisms of hornblende and pale brown grains of soda- 
lite. In addition, analcite and plagioclase are discoverable under the 
microscope. Many of the feldspar crystals are corroded in an extraor- 
dinary manner and the cavities thus formed in them are filled with 
analcite which is believed to be an alteration product of albite. The 
hornblende is very dark brown, almost opaque, with a strong pleo- 
chroism, an extinction of 13^ and a density of 3.4371 Its analysis 
indicates its identity with the variety barkevikite : * 

H,0 SiO, Al,0,(TiO,) Fe,0, FeO NiO MnO CaO MgO Na,0 K,0 
.24 38.41 17.66 3.76 21.76 tr .15 10.62 2.64 2.96 1.96 

The sodalite is quite fresh. It forms irregular grains that are bounded 
by crystal faces when in contact with analcite. It was evidently 
formed after the feldspar but before the analcite. The composition of 

* American Naturalist., Marcli, 1893» p. 274. 
« Amer. Journ. Set., Apr., 1898, p. 29$. 

> Amer. Joam. Sci., June, 1898, p. 286. 

* American Naturalist, June, 1890, p. 576. 



564 The American Naturali$L [June, 

the rock as calculated from its analysis is : 2Zf!> hornblende, 50 ortho- 
clase, 16^ albite, S% sodalite, and 3^ analcite. 

The Anorthosites of Canada. — ^The Canadian geologists have 
long considered the Laurentian of northern North America as consist- 
ing of an upper and a lower division, of which the latter rests uncon- 
formablj upon the former. Thb upper division is made up largely of 
basic schists to which the name Novian was given by Hunt Adams^ 
has examined aU of the important occurrences of the supposed schists, 
and has discovered that in all cases they show an irruptive contact 
with the surrounding gneisses, which they evidently cut. They are 
thus unquestionably post-Laurentian, and, from their relations to the 
overlying rocks, they are thought to be pre-Cambrian. The dark 
rocks are anorthosites — aggregates of plagioclase, with a little pyroxene, 
olivine and some accessories — which are in places schistose, and in 
other places are connected genetically with gabbros. The schistosity 
of the rock is accompanied by the possession of cataclastic structure, 
regarded by the author as due not to dynamic processes, but to the 
movement of the magma just before final consolidation. The plagio- 
clase of the rock which is by far its most prominent component, is a 
labradorite so filled with tiny inclusions of microlites, thought by the 
author to be ilmenite tables, that fragments of the mineral are dark 
and often show the play of colors so beautifully seen in the labradorite 
of Labrador. The pyroxenes are a weakly pleochroic green augite, 
and a strongly pleochroic hypersthene. Hornblende, biotite, quartz, 
garnet and zircon are also present in small quantities in all specimens 
of the anorthosite. In the Saguenay .river occurrence, olivine is 
enclosed in the plagioclase, and between it and the latter mineral is a 
reaction rim, composed of an inner zone of hypersthene, and an outer 
one of actinolite, including many small, green spinels. All the occur- 
rences of the rock in Canada are briefly described, and with them are 
compared similar occurrences found elsewhere. 

The Melibocus ** Massiv " and its Dyke Rocks. — The peak 
of Melibocus' in the Odenwald consists mainly of a medium-grained 
white granite to the West, and a complex of schists and gneisses to the 
East. The granitic constituents, orthoclase and quartz, are usually 
aggregates of small grains variously orientated, and the biotite shows 
evidence of having been subjected to pressure. Near the contact with 

^ Neues Jahrb. f. Min., etc., B. B. viii, p. 419. 

*C. Chelius: Notizbl. d. Ver. f. Erdk. z. Darmstadt, 1892, iv, F. 13 H., p. 1. 
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the surrounding rocks the granite becomes gneissic, and everywhere it 
is cut by dykes of aplites, porphyries and lamprophyres. Where the 
aptites penetrate the gneisses they possess the usual characteristics of 
these rocks, but where they pass from the schists into the granite they 
become porphyritic, showing a fine grained groundmass of quartz, 
orthodase and mica and numerous phenocrysts of the same minerals 
and garnet. Like the granite the aplite components exhibit evidences 
of the effect of pressure. The large crystals are granulated and the 
rock's structure is more or less schistose. For this aplitic rock with 
porphyritic crystals the author, Chelius, used the name Alsbachite. 
An analysis of an alsbachite from the noxithwest side of the mountain 
gave: 

SiO, A1,0, Fe,0, FeO MnO CaO MgO K,0 Na,0 ll,0 
74.13 12.61 2.87 .86 .16 1.60 .23 2.13 4.55 .66 

The dioritic aplites, malchite, luciite and orbite are also represented 
among these dyke rocks — the malchite being the panidiomorphic 
diorite aplite, the luciite the hypidiomorphic granular forms, and the 
orbite the corresponding porphyritic phases. One of the luciites is 
described as made up almost exclusively of plagioclase and horn- 
bleude. Among the lamprophyric dykes, mention is made of a 
gabbrophyre, or odinite, which differs from the gabbro-aplite, beer- 
bachite, in consisting of phenocrysts of plagioclase and colorless augite 
in a matrix of plagioclase laths and hornblende needles, while the 
aplite is a panidiomorphic aggregate of diallage and feldspar, with the 
addition, sometimes, of hon^blende crystals that enclose the other con- 
stituents. The descriptions of all these rare rocks are very brief. 

The Granites of Argentina, S. A. — In an elaborate description 
of 185 hand specimens of stock and dyke granites and pegmatites, cut% 
ting the archean and paleozoic beds of Argentina, and of younger 
granites cutting these older ones, Romberg* discusses at some length 
the origin of the micropegmatitic intergrowth of quartz and feldspar. 
He believes that in the rocks studied by him the quartz in the inter* 
growths is secondary, and that it has originated in the decomposition 
of orthoclase and plagioclase. Many micro-photographs accompany- 
ing the author's article illustrate clearly the steps by which this con- 
clusion was reached. Although the description of the specimens is 
exhaustive, it contains no points of special interest. At the conclusion 
of the paper is a list of the specimens examined, with their localities, 

*Neues Jahrb. J. Min., eic. B. B. viii, p. 275. 
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and appended to it are twelve plates containing seventy-two micro-pho- 
tographic reproductions of their sections. 

New Minerals. — OeikielUe?^ — ^This mineral was found as pebbles 
in the gem washings near Rakwana, Ceylon. It is essentially a mag- 
nesium titanate, MgTiO,, corresponding to the calcium compound, 
peroftkite. The mineral is bluish-black and opaque, with a brilliant 
lustre, and possessing two cleavages at right angles to each other. Its 
<[ensity is 3.98 and hardness 6.5. In thin section it is translucent 
with a purplish-red tint, and in converged light it shows a uniaxial 
£gure. 

Baddeleyiie,^ also occurring as pebl)le8 in the above-mentioned 
locality, is a black substance with a density of 6.02 and a hardness of 
6.5, thus strongly resembling columbite. Under the microscope small 
fragments are seen to be dichroic in greenish-yellow and brown tints, 
and to possess a biaxial symmetry. The crystallization is thought to 
be monoclinic, though only a few plans could be detected on the speci- 
men. In chemical composition the substance is zirconia ZrO,. 

Folgerite, blueite and whartanite are all nickel-iron-sulphides from 
the Sudbury nickel mines at Algoma, Ontario. Emmens^^ describes 
the first named as a massive, bronze-yellow substance, with a grayish- 
black streak, a density of 4.73 and hardness 3.5. Its composition (Fe 
= 33.70 ; Ni = 35.20 ; 8 = 31.10) corresponds to Ni Fe 8,. 

The blueUe is abo massive. Its color 'is olive-gray or bronze; its 
streak black, density 4.2 and hardness 3-3.5. Its analysb yielded Fe 
= 41.01 ; Ni = 3.70 ; 8 = 55.29, corresponding to pyrite with a 
thirteenth of the Fe replaced by Ni.' Unlike pyrite, however, it dis- 
solves easily in nitric acid, without the precipitation of sulphur. 

Whartanite difiers from blueite in containing more Ni. Its composi- 
tion is Fe = 41.44 ; Ni = 6.27 ; 8 = 52.29, corresponding to (Fe Ni) 
8, in which Fe : Ni = 7 : 1. Its hardness b 4, density 3.73, and color 
and streak like those of blueite. 

Haueheeamite is another nickel mineral. It is described by Scheibe" 
from the Friederich mine in the Hamm mining dbtrict, Germany. It 
is found in bronze-yellow tetragonal crystals, with a hardness of 5, and 
a density of 6.4. It b thought to have the composition corresponding 
to the formula Ni (Bi. Sb. 8), though analysis yields discordant results. 

Ouproccusiterite was described by Ulke" from the Etta mine, 8outh 

^Fletcher: Nature, Oct. 27, 1802, p. 620. 
"Jour. Amer. Chem. Soc., Vol. xiv, No. 7. 
" Jahrb. A. preuss. geol. Landeranst, 1891, p. 01. 
"Proc. Amer. Inst. Min. Engineers, Feb. 1892. 
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Dakota, but the author's data were so scanty that Headdon^^ haa 
thought it advisable to add a small additional contribution to the 
literature of the mineral. This last-named writer obtained a small 
quantity of what he supposed to be XJlke's new mineral from both the 
Etta and Peerless mines, and found upon examination that in the 
interior of a small mass from the Peerless mine is a nucleus of stannite 
containing a little cadmium. Intergrown with this and also forming 
an envelope around it is a green clayey substance, which, upon its- 
exterior, passes into a yellow earth. The green substance has a density 
of 3.312-3.374. Its analysis shows it to be a mixture of about 7 SnO„. 
6 CuO, 2 FeO and 11 H,0. The author regards it is an alteration 
product of stannite, but not as a well-defined mineral species. 

New Edition of Rosenbusch's Volume on Minerals. — The* 
new edition of Professor Rosenbusch's'^ Microscopic Physiography of 
the Bock-forming Minerals is an enlargement rather than a revision of 
the second edition. There is no material difference in the arrangement 
of the matter in the two editions, but there have been large additions 
made in the later volume in the shape of descriptions of new petro- 
graphical apparatus and methods, and in the number of minerals 
treated. The plates illustrating the text have been decreased by one. 
The remainder are much better executed than was the case in the 
earlier volume. 

Mineral Syntheses. — MicheF* has obtained melanite garnets and 
ephene crystals by cooling slowly a mixture of 10 parts titanic iron, 10 
parts calcium sulphide, 8 parts silica and 2 parts carbon, that had 
been heated to 1200^ for five hours. 

Crystallized leucUe, pota$8ium cryolite and potassium nepheline results- 
from the fusion of silica or of fluosilicate of potassium and alumina 
with an excess of fluoride of potassium. Prolonged heating produces* 
leucite, and potassium cryolite. Less prolonged treatment yields 
a potassium nepheline, which crystallizes in negative orthorhombic 
prisms.". 

Instruments. — For measuring the curves of isotherms on mineral 
plates Jannetaz" has constructed a new ellipsometer, which it is- 

^« Amer. Jour. Sci., Feb., 1898, p. 106. 

^ H. Rosenbusch : Mikroskopische Physiographie der petrognphisch wichtigexk 
Mineralien, Stuttgart, 1892, pp. 712, Fig. 239, etc. 
^* Comptes Rendus, Vol. cxv, p. 880. 
" Duboin, Bull. Soc. Franc, d. Minn., Vol. xv, p. 191. 
"BuU. Soc. Franc, d. Minn., Vol. xv, p. 237. 
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believed will enable its user to measure accurately the axes of the 
isothermal ellipses, and to determine rapidly in each case whether 
apparently circular isotherms are in reality circles or slightly eccentric 
«llipfles. 

A new machine for cutting and grinding thin sections of rocks and 
minerals, with stored electricity as the motive power, is described by 
O. H. Williams" 

Rock Separations. — Thallium-silver-nitrate [Tl Ag (NO,) J, 
according to Retgers,* is an excellent medium for the separation of 
mineral grains of great density. The double salt fuses at 75^, and in 
the fused condition is dear and mobile. In this condition its specific 
gravity is 5, and this may easily be lowered by the addition of water. 
Its manipulation is simple. A small beaker containing the solid salt 
is placed in a water bath and heated. Upon its liquefaction the pow- 
der to be separated is added and the mixture is allowed to stand for a 
short time. As soon aa a layer of clear liquid forms between the pre- 
cipitated and the floating grains the beaker is plunged into cold water. 
The salt thus consolidates rapidly. The beaker is now broken and the 
heavy grains are collected by scraping and washing. 

A new method of separating the constituents of rock powders, whose 
densities are above 2.60, has been devised by Dafert and Derby .'^ The 
principle involved is the suspension of small particles in gentle cur- 
rents of water. The apparatus necessary for the operation is fully 
described by the authors. Separation is not complete between pow- 
ders of nearly the same density, but there is a strong concentration of 
the heavier and the lighter ingredients in the two resulting portions of 
the separated material. 

>* Amer. Jour. Sci., Feb. 1888, p. 102. 

**Neaes Jahrb. f. Min., etc., 1898, Vol. I, p. 00. 

»Proc. Roch. Acad. Sci., Vol. II, p. 122. 

Reprinted from The Ameri^Mn NataraUst, June Ist, 189S. 
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MINERALOGY AND PETROGRAPHY.* 

Anorthosites and Diabases from the Minnesota Shore of 
Lake Superior. — Along them iddle stretch of the Minnesota shore of 
Lake Superior occur several exposures of a light-colored, coarse rock, 
consisting essentially of a basic plagiodase feldspar which, according 
to Lawson,' is sometimes bytownite ; but more frequently anorthite or 
labradorite. This plagiodase is usually fresh and quite vitreous in 
appearance. It contains, as inclusions, small bleb-like masses of 
augite, plates and rods of the same mineral arranged parallel to the 
clinopinacoid, liquid enclosures, dust particles and small grains of 
hematite. In addition to the plagiodase there is also often present in 
the rock a small number of triangular augite plates between the feld- 
spars. This rock which the author calls an '* anorthosite," is found in 
knobs and bosses, and as boulders in the overlying Keweenawan erup- 
tives. The rock is evidently an eruptive which is much older than the 
volcanic flows constituting a large proportion of the Keweenawan beds. 

A second article by the same author" treats of the coarse diabase in 
" gabbro " sheets interpolated between the sedimentary beds of the 
Animikia These are thought by the writer to be laccolitic in origin, 
i. e., to have been intruded between the sedimentaries after these had 
been solidified, and some of them even later than the time of deposition 
of the younger Keweenawan series. This conclusion is reached after a 
careful study of the contacts between the eruptives and the sedimen- 
taries, which has brought to view the existence of contact phenomena 
at both the upper and lower surfaces of the diabase. The sheets of 
eruptives have been named the "Logan sills" in honor of Sir Wm. 
Logan, who was one of the pioneer geologists in the Lake Superior 
region. 

The Volcanic Rocks of the Andes. — In a review of Kiich's 
volcanic rocks of the Andes, Iddings^ asserts that the chemical rela-. 
tions of the rocks studied indicate dearly that they all belong to the 

^ Edited by Dr. W. S. Bayley. Colby University. Waterville, Me. 
' Geol. ana Nat. Hist. Survey of Minn. Bull. No. 8. 
'lb. p. 24. 

* ReiFS and Stubel : Reisen in Sud-Amerika. Geologische Studien in der 
Republik Colombia, I. Petrocraphie, 1. Die Vulkanischen Gesteine bear- 
beitet von Richard Kuch, Berlin. 1892. 

* Jour, of Geology. Vol. 1, p. 164. 
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same consanguinoiis group as do the Cordilleran rocks of Mexico and 
the United States, and their nature indicates that the magma produc- 
ing the Andes types has not yet become as highly differentiated as that 
which yielded the corresponding volcanics in North America. 

Basalts and Trachytes from Cough's Island. — Pirsson* has 
examined some pebbles gathered from the beach of Cough's Island in 
the South Atlantic*. He finds two of them consisting of basalt, and the 
others of trachyte glass and tuff. The glass is a pitchy-black mass, 
filled with small pores and marked here and there by a phenocryst of 
plagioclase. In thin sections it appears as a brown unaltered isotropic 
substance containing magnetite, apatite, olivine and saidine phenocysts 
and microlites of the last-named mineral. An analysis of the rock 
gave: 

SiO, TiO, AlA Fefi, FeO MnO Mgo CaO Na,0 K,0 H,0 Total 
61.22 .42 18.01 1.32 4.51 tr. .44 1.88 6.49 6.93 .46=100.68 

Density = 2.210. The rock is thus shown to be unquestionably a 
trachyte in spite of the fact that it contains occasional olivines. The 
mineral evidently crystallized in an early stage of the rock's history, as 
all its grains have been subjected to magmatic resorption. 

The Origin of the Gneisses of Heidelberg. — In gneisses occur- 
ring in the region northwest of Heidelberg, Osann^ finds lenticular 
masses of graphitic) and apatite schists, and therefore concludes that 
the gneisses are of sedimentary origin. The rocks do not possess the 
true gneissic foliation, since their feldspar, quartz, etc., do not show a 
sequence in origin, nor do their micas exhibit the pressure phenomena 
usually observed in the micas of other gneisses. Their structure is 
described as the " hornfels structure " which is characteristic of contact 
products. The graphitic schists consist principally of quartz, musco- 
yite, graphite and flecks like the " Kuoten " of contact rocks, which 
are formed by the aggregation of plates of a green micaceous substance. 
The apatite schist is composed of 55% apatite, 43% quartz, and 2% of 
graphite, tourmaline and rutile. An analysis gave: CaO =30.22; 
P, Oj = 22.86 ; F = 2.16 ; Insol. = 43.52. 

Petrographical News. — Retgers'' communicates in a few brief 
notes the results of his examination of rocks collected in southern 

• Amer. Jour. Sci., XLV, 1893, p. 380. 

' Mitth. RrosB. Bad. geol. Landesanst. Bd II, p. 372. 

• Neues Jahrb. f. Min., etc, 1893, 1, p. 39. 
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Borneo. Actinolite, smaragdite, and glaucophane schists are the most 
interesting foliated rocks studied. They contain, in addition to their 
characteristic components: epidote, garnet and orthoclase, most of 
which show the effects of torsion and pressure. A quartzite is remark- 
able in that it contains andalusite, sillimanite, rutile, zircon and tour- 
maline. The eruptives mentioned by the author as existing in this 
portion of the island are porphyrites, diorite, gabbro, peridotite, ser- 
]lentine and a pyroxenite (augite-fels). 

Analysis of cretaceous lithographic limestones from various locali- 
ties in America and Germany give such discordant results that Vol- 
ney* thioks it impossible to judge from analyses alono as to the com- 
mercial and technical value of such rocks. The organic matter in the 
stones contains nitrogen and traces of iodine. It is believed to be the 
residue of cretaceous fossils, and to be the cause of the peculiarly fine 
precipitation of the calcareous substance of good stones. 

The term "poikilite" has already been referred to in this note as 
descriptive of a rock-structure produced by the inclusion of many 
differently orientated particles of some mineral irregularly distributed 
within large plates of another mineral. This structure has been 
described by so many petrographers as occurring in so many different 
rocks that Williams^*^ suggests its general use and proposes '* micropoi- 
celitic" as the term descriptive of the structure when observed micro- 
scopically. 

Some excellent examples of cone-in-cone structure in a concretion 
from the coal measures of Wolverhampton, England, are noted by 
Cole" as exhibiting clearly the crystalline structure of these bodies and 
their identity in mode of origin with spherulitic growths. 

The rocks occurring at CingoUna in the Euganean Hills, described 
by Tchichatcheff " a few years ago, have been reinvestigated by Graeff 
and Brauns," who find augite-syenite and olivine-diabase cut by dykes 
of hornblende and augite andesites. The plagioclase of the latter rock 
includes a large mass of the rock's groundmass which has crystallized 
largely as plagioclase with the same orientation as a thin zone of the 
same substance surrounding the corroded host. 

New Minerals — SundtUe. — In some specimens of a silver ore 
from a mine at Oururo in Bolivia, Brogger^^ finds masses and crystals 

• Journ. Amer. Chem. Soc , XIV, No. 10. 

"Jour, of Geol., Vol. 1, p. 170. 

'^ Miner. Magazine, X* p. 136. 

" Neues Jahrb. f. Min.. etc., 1884, II, p. 140. 

"lb., 1893, 1, p 123. 

"Zeits. F. Kryst, XXI, p. 193. 
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of a dark tetrahed rite- like mineral associated with stibnite and pyrite. 
The dark mineral is steel-gray, with a black streak. Its hardness is 3 
-4 and density 5.5. Measurements of the crystals, some of which are 
1 cm. long, indicated an orthorhombic symmetry. Twenty-one forms 
were observed, and from these the axial ratio a : b : e = .6771 : 1 : .4458 
was determined. An analysis gave : 



Cu 


Ag 


Fe 


Sb 


•s 


Total 


1.49 


11.81 


6.58 


45.03 


35.89 = 


= 100.80 



which corresponds to the formula (Agj. Cu,. Fe) (SbS,),, or a salt of 
normal sulph-antimonic acid. Sundtite presents no analogies, either in 
composition or in its crystallographic characteristics, with other sulph- 
antimonates. Its 'nearest crystallographic relative is deschynite 
(RNb^Of). The new mineral is a commercially valuable ore of silver. 
Melanostilnan is another new mineral obtained by Igelstrom" from 
the celebrated manganese mine, Sjogrufvan, Grythyttan, Orebro, 
Sweden. It occurs as narrow veins in the dolomite, which is the 
bearer of all the ores of the mine. The mineral is in raven black, 
metallic-looking masses and tiny crystals, that are either tetragonal or 
orthorhombic. The streak of the mineral is cherry red, and its hard- 
ness 4. It is insoluble in dilute hydrochloric acid, but slowly dis- 
solves in boiling acid. Its composition, corresponding to 6(Mn Fe)0 
Sb,Os, was deduced from the following figures: 

Sb,0, FeO MnO CaO MgO H,0 Total 
37.50 27.30 29.62 1.97 1.03 1.06 = 98.48 

Oraphitite. — Upon treatment with nitric acid under certain condi- 
tions, the graphite from Ceylon, Norway and Canada yields an oxida- 
tion product that is different from the corresponding product obtained 
from the graphite of Fichtelgebirge, Siberia and Greenland. The 
materials of the two groups are therefore regarded by Luzi** as differ- 
ent, and as worthy of distinctive names. The mineral from the last- 
named localities is called graph itite. 

American Minerals. — The cookeUe of Paris and Hebron, Me., 
has been known for some time as a micaceous mineral closely related 
to the chlorites. In habit its plates are hexagonal, and are nearly 
always arranged in radial groups. These plates, according to Pen- 

» lb. p. 246. 

"Ber. d. deutech. chem. Ges.. XXVI, p. 890. 
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field," oonaist of an inner uniaxial hexagon surrounded by six segments 
extinguishing parallel to their edges and showing a biaxial interfer- 
ence figure. The mineral is monoclinic and is twinned like the clino- 
chlor'^ from Texas, Pa. It is associated with quartz, lepidolite and 
tourmaline, and has probably been derived from the latter by altera- 
tion. An analysis of carefully selected material gave : 

SiO, A1,0, Fe,0, CaO K,0 Na,0 Li,0 H,0 F Total O =F 
34.00 45.06 .45 .04 .14 .19 4.02 14.96 .46=99.32— .19=99.13 

This corresponds to the formula Li [AI(OH)J, (SiO,),. The density 
of cookeite is 2.675. 

' The results of an examination otzunyite from the Charter Oak mine, 
at Red Mountain, Orange Co., Colo., and of xenotime from Cheyenne 
Mountain, El Paso Co.^ in the same State, have recently been commu- 
nicated by Penfield.^' The zunyite occurrence is five miles north of 
the original occurrence of the mineral first described by Hillebrand. 
The mineral is in little tetrahedrons scattered through an altered por- 
phyrite. An analysis of these gave : 

SiO, A1,0, FeA CI F H,0 PA CaO Na,0 Total 0=C1&F 
24.1157.20.61 2.62 5.8111.12.64 .11 .48 =102.70—3.03=99.67 

corresponding to [AlCCl.F.OH),]^ Al, (SiO J,. Zunyite is found also 
in the mine as a white pulverulent mass resembling kaolin, but which 
consists of tiny octahedral crystals. The xenotime was from the 
tysonite locality described by Hidden'^ in 1885. It was a single fresh 
crystal of a brown color, implanted on a gangue of quartz and feldspar. 
Its density was found to be 5.106, and its composition : PA =: 32.11 ; 
Yt. Er = 67.78 ; Ign. = .18. 

In the crystalline dolomite of Canaan, Ct., Hobbs'^ has discovered 
a rose-colored talCf that is noticeable for its large percentage of calcium 
and aluminium. Its analysis yielded : 

SiO, A1,0, MgO CaO FeO MnO H,0 Total 
61.48 3.04 22.54 4.19 .77 tr. 5.54 = 100.56 

The density of the mineral is 2.86. It is optically negative, and its 
axial angle 2 E is 15'' 30^. 
In a recent Bulletin of the United States Geological Survey, |Mel- 

" Amer. Jour. 8ci., XLV, 1893, p. 893. 

"lb. XLIV.p.201. 

» lb. XLV, 1893, p. 396. 

*» lb. XXIX . p. 249. 
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ville'' has given the results of analysis of several American minerals as 
follows: NatroUie (I) from Magnet Cave, Ark. ; a light-colored tour- 
maline (II) from Nevada Co., Cal. ; spessartite (III) from Llano Co., 
Texas, and biemidhiniie from Sinola, Mexico. Figures follow : 

SiO, A1,0, FeA FeO MnO CaO MgO K,0 Na,0 H,0 F Bfi, 

I 47.5626,82 .20 .13 .09 15.40 9.63 

II 36.4033.64 3.13 1.5110.01 .12 2.49 3.53.748.74 

III 35.93 18.08 4.60 31.77 8.48 .69 .17 .36 

The spessartite contains also traces of TiO, and BaO. 

Mineralogical News. — W.Ramsay'' has discovered zonal growths 
of epidote substance in crystals of this mineral from the Sulzbachthal 
in Salzburg, Zoptan in Moravia, Arendal in Norway, Haddam, Conn., 
and from TraverseDa, Brosso and Ala in Piedmont The different 
zones possess not only different colors, but they have also different 
extinction planes and diffent refractive indices, as do also different por- 
tions of the same zones. 

Fragments and small crystals of carbon with all the physical prop- 
erties of carbonado have been prepared by Moisson'^ upon dissolving 
carbon in iron and cooling the mass slowly under pressure. 

Miscellaneous. — McMahon'^ has elaborated a systematic course 
in micro-chemical analysis based on the production of the sulphates 
and double sulphates of the elements. These salts are described as 
they appear on the object glass under the microscope, their habits are 
depicted and their constant peculiarities, if they possess any, are por- 
trayed with some minuteness. The methods of analysis developed by 
the author will prove of great convenience to petrographers if they are 
found as practicable as they are declared to be. 

The eighth volume of the mineral resources of the United States, 
edited by Dr. D. T. Day,*' contains statistical data for the calendar 
year 1891. The total value of metallic products mined during this 
period amounts to over $181,000,000, and that of the non- metallic 
products over $241,000,000. The most notable article in the volume 
is an historical description of the past " twenty years of progress in the 
manufacture of iron and steel in the United States." 

« lb. XLV, 1898. p. 404. 
« Bull. No. 90, U. S Geol. Survey, p. 38. 
^ Neues. Jahrb. f. Min., etc., 18^)3,1, p. 111. 
'* Comptes RenduB, Feb. 6. Ref. in Nature, Feb. 16, 1898, p. 370. 
* Miner. Magazine, X, p. 79. 

"Mineral Resources or the U. S. Calendar year, 1891. Washington. 
Govt. Printing Office, 1893. 

Reprinted from The American Naturalist^ October Ist^ 1893. 
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MINERALOGY AND PETROGRAPHY.* 

The Trachytes and Andesites of the Siebengebirge. — In 
the course of a discussion on the geological relations of the trachyte 
and andesite of the Siebengebirge, . Grosser* describes the various 
occurrences of these rocks and gives an outline of their petrographical 
characteristics. The trachytes he separates into typical, andesitic and 
aegerine varieties, and the andesites into trachytic and basaltic kinds. 
In the typical trachytes hornblende phenocrysts are frequent, but 
crystals of this mineral in the groundmass are unknown. Among the 
andesites the trachytic variety is noted for the absence of dark com- 
ponents from the groundmass and their rarity among the rock's pheno- 
crysts. The basaltic andesite is rich in iron minerals, both as pheno- 
crysts and as constituents of the groundmass. The order of eruption 
was trachyte, andesite, basalt. 

A Variolitic Dyke in Ireland. — A variolitic dyke from Anna- 
long, County Down, Ireland, resembles in the hand-specimen the vario- 
lites from Mt. Gen^vre. Cole' mentions it as consisting of devitrified 
glass, often containing skeleton crystals of magnetite, augite and plagio- 
clase, and enclosing spherulites that are much larger toward the cen- 
ter than at the edge of the dyke. Thin selvages, 1 cm. in thickness, 
with very small spherulites spattered through them, exist on the sides 
of the dyke. Beyond these there is an abrupt transition to material 
containing the large spherulites. The selvages evidently cooled and 
lined the walls of the crevice now occudied by the dyke, before the in- 
terior filling consolidated ; for not only is the transition between the 
substances of the two portions sharp, but the spherulites of the interior 
mass have in some cases grown from the line separating the two por- 
tions. 

The Chemical Nature of Eruptive Rocks. — Lang^ has 
returned to his study' of the chemical nature of erupti ves. After a criti- 
cal examination of many fresh specimens, the author concludes that 
the mineralogical nature of igneous rocks cannot be determined from 

» Edited by Dr. W. S. Bayley, Colby University, WatenriUe, Me. 

' Mid. n. Petrog., Mitth., xiii, p. 39. 

»Sci. Proc. Roy. Dub. Soc., 1892, p. 511. 

*Min. u. Petxog. Mitth., xiii, p.ll5. 

^ Cf. Amkrican Naturalist, 1892, p. 334. 
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their chemical composition, but that types with the same general 
chemical relationehips possess the same general mineralogical charac- 
ter. The author also gives his views on the relationships existing 
between the various rock types, as based on their calcium and alkali 
ratios, and, while not so stating it, he shows that the emanations from 
an eruptive center are consanguinous. 

Norites in the Eastern United States. — Along a shear zone in 
the norite of Avalanch Lake in the Adirondack?, Kemp^ finds what 
he believes to be a schistose phase of the rock in which several new 
minerals have been developed. The massive norite consists chiefly of 
plagioclase, with a little hornblende, enstatite and magnetite. In the 
schistose rock, which is much more basic than the norite, are broken 
pieces of plagioclase, shreds of hyperst bene, grains of green monoclinic 
pyroxene, pink garnet, greenish-brown hornblende, biotite and magne- 
tite, of which both the monoclinic pyroxene and the garnet are sup- 
posed to have been produced from the hypersthene and the plagioclase 
of the original norite. The schist resembles an eclogite. The same 
writer^ records the discovery of a new occurrence of norite or of hypers- 
thene gabbro at Artsdalen's quarry in Bucks County, Pa. It is asso- 
ciated with a limestone which is the matrix of a large number of 
metamorphic minerals. It is thought that this limestone may be a 
block brought from below by the eruptive. The region surrounding 
the quarry is underlain by pre-Cambrian rocks, but it is almost with- 
out exposures. The occurrence of norite here is interesting as afford- 
ing a link connecting the otherwise separated Baltimore and Cortland 
areas of basic eruptives. 

The Ottrelite Conglomerate of Vermont. — Reference has 
already been made in these notes to the discovery of an ottrelite con* 
glomerate^ in the Green Mountains of Vermont. Whittle* has now 
given us in more detail the description of its occurrence, and adds to 
this many items of interest concerning the dynamic schists associated 
with it. Among other things connected with the minerals of the con- 
glomerate he mentions the secondary enlargement of clastic tourmaline 
grains and describes the alteration of microcline pebbles into quartz, 
sericite, biotite and albite. In one microcline there are many inclu- 
sions of limonite and rhombs of siderite. As the sericite grows it clears 

• Amcr. Joum. Sci., Aug., 1892, p. 109. 
'Trans. N. Y. Acad. Sci.,xii, p. 71. 
" American Naturalist, April, 1894, p. 382. 
' Bull. Geol. Soc. Amer., iv. p. 147. 
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the microcline of these, so that arouud each grain of the mica is a zone of 
pellucid feldspar, and on both sides of veins of the sericite are clear 
borders of microcline entirely free from inclusions of any kind. 

Chalcedony and other Silicious Sphenilites. — A well-illus- 
trated article by Levy and Meunier-Chalmas"' treats of various forms 
assumed by the molecule Si O, in the production of spherulites. Chal- 
cedony has heretofore been regarded as a mixture of quartz and opal. 
The present authors have bad an opportunity to study some excellent 
specimens of silica spherulites and concretions from the gypsum beds 
in the Paris Basin. Chalcedony and two new forms of silica, called by 
the authors quartzine and lutecite, are the components of these concre- 
tions. All three of these substances are fibrous forms of the same min- 
eral, which is positive and biaxial, with an optical angle varying 
between 20®-35°. Thus they are different from quartz. The distinc- 
tions between the three varieties rest upon their habit. Chalcedony is 
elongated parallel to the base of the crystals, and quartzine par- 
allel to the plane of their optical axis, while the lutecite fibers 
are elongated in a direction making an angle of 29^ with the opti- 
cal axial plane. The relation of the long axis of each variety to 
the optical constants of the mineral is carefully worked out, and the 
appearances of thin sections of their groupings are illustrated by eight 
beautifully executed photographs. 

Petrographical News. — Andrea and Osann ascribe the exist- 
ence of a porphyry breccia at Dorsenheim near Heidelberg to the 
crushing of porphyry by faulting and the cementing together of the 
fragments thus made by siliceous material. 

A series of high dipping crystalline schists near Salida, Col., is re- 
garded by Cross" as having originated by the alteration of great flows 
of basic and acid lavas erupted in Algonkian time. Though the rocks 
are now hornblende and micaceous schists, 'some of them still present a 
few of the structural features of diabases and porphyries. 

Danalite from Redruth, Cornwall. — Tetrahedra of danalite at 
Redruth, Cornwall, are associated with quartz and arsenopyrite. 
Miers" mentions them as projecting from a layer of massive danalite 
with a thickness of from a quarter to half an inch. Some of the crys- 

10 Bull. Soc. Franc d. Min., xv. p. lo9. 

11 Mitth. RToss. Badisch. geol. Landesanst, ii, p. 366. 

" Col. Sci. Soc, Jan. 2, 1893. 

!■ Miner. Maj^azine, x, p. 10. 
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tals measure 30-50 mms. across. Thej are almandine-red in color, 
are translucent, and have a light pink streak, a hardness of 5.5 and a 
density of 3.350. An analysis gave : 

SiO, FeO MnO ZnO BeO CaO 8 Total 
29.48 37.53 11.23 4.87 14.17 tr 5.04=102.62 

corresponding to R£. 7R0. 3SiO,. 

Mirabilite Changed to Thenardite. — Two crystals of mirabil- 
ite implanted on a mass of rock-salt from Aussee, Salzkammergut, that 
has beeu in the possession of the University of Vienna six years, have^ 
in this time, so changed that they now consist simply of a thin shell 
composed of a crystalline aggregate whose inner surface is completely 
drusy. Within this crust there is usually a hollow, but occasionally a 
part of the hollow may be filled by a group of crystals like those form- 
ing the shell. These crystals are determined by Pelikan*^ to be then- 
ardiies of a short pyramidal habit, bounded by the planee P. JP, Poj5_, 
iP« and oo 3, with an axial ratio of a: b: <5=.5970 : 1 : 1.2541. The 
crystals had been kept during the six years in an air-tight enclosure at 
a nearly uniform temperature, so that the change from their original 
condition must have been due solely to the influence of the small 
amount of moisture within the enclosure. 

Mineralogical News. — Crystals of the rare uranatile from 
Schneeberg, Saxony, and from the Joachimsthal, Bohemia, have been 
measured by Pjatnitzky," who concludes that they aretriclinicand not 
orthorhombic as 2^pharovich supposed. Their axial ratio a: b: e= 
.6257 : 1 : .5943. The mineral has a citron or sulphur-yellow color, 
with very weak dichroism. Uranophane, according to the author 
should not yet be considered a species. Its chemical composition is 
the same as that of uranatile, but its crystallization has not yet been 
determined. 

The rare plane 20^0 has been detected by Pelikan^* on salt crystals 
from Stannia, Galicia. Upon examining sections of fialite from this 
locality, the author discovered in them many inclusions of petroleum 
zonally arranged. The cavities in which the oil Is contained are either 
pear-shaped or are negative crystals, entirely or only partially filled 
with the liquid, which must have been under greater pressure at the 



i« Min. u. Petrog. Mitth., 1892, xii. p. 476. 
"Zcils. f. Kryst., xxi, 1892, p. 74. 
i^Min. tt. Petrog. Mitth., xii,p. 483. 
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time of its imprisonment. From the distribution of these inclusions 
the author concludes that the crystals were first cubes, the tetrahexa- 
hedra (20ao ), and finally cubes, as at present 

Jannetaz" has made an analysis of the black garnet pyreneiie, now 
the subject of so much discussion^' in Europe, and has found it to con- 
sist of: 

SiO, A1,0, FeO MgO CaO Total 
39.4 10.0 18.6 1.0 31.21=100.21. 

It is thus neither melanite nor grossularite, but is intermediate in 
composition between the two. Its density is 3.7. 

Miers" has succeeded in obtaining some excellent though tiny crys- 
tals of orpiment by dissolving in hydrochloric add the marl in which 
nodules of this substance are found at Tajowa, Hungary. Under the 
microscope the little crystals appear with the orthorhombic symmetry. 
oP is the plane of their optical axes. Their axial angle for sodium 
light is 70« 24' in air. 

The same [mineralogist*' has repeated Gmelius' analaysis of helvUe 
firom Schwarzenberg, and has obtained this result : 

SiO, FeO MnO BeO A1,0, CoO 8 Total 
31.85 4.26 42.47 14.25 -74 3.16 4.81 =101.54 

Dumortierite is recorded by Gonnard" as occurring in the feldspar 
of a granite vein cutting the gneiss in a quarry at Temi^res, Franche- 
ville, Dept. of the Rhone, France. 

The same writer'' figures a few new types of natroUte crystals from 
the Puy-de-D6m, and describes" the occurrence of crystals of analcite 
in the fissures of the porphyry at Agay, Canton Hy^res, France. 

Brazilite, analyzed by Blomstrand,^ has the following composition : 

ZrO, 8iO, A1,0, Fe,0, CaO MgO Alk Loss Total 
96.52 .70 .43 .41 .55 .10 .42 .39=99.52 

Experiments in Crystallization. — Hundt^ has repeated Vogel- 

" Bull. d. 1. Soc. Franc, d. Min., xv, p. 127. 

" American Naturalist, Oct., 1802, p. 849. lb., Apr., 1893, p. 885. 

^ Miner. Magazine, x, p. 24. 

»Ib., X, p. 10. 

» Bull. Soc. Franc, d. Min., xy, p. 280. 

» lb., p. 221. 

■lb., p. 231. 

**Neues Jahrb. f. Min., etc., 1898, 1, p. 89. 
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Bang's experiments on the crystallization of sulphur from its solution in 
carbon bisulphide thickened with balsam, and has discovered thereby 
some new facts regarding the phenomena connected with the formation 
of crystals. He finds the globulites aggregating into liquid spherules 
of sulphur that may remain liquid for several days. Grains of sulphur 
that are melted on a glass plate may also remain in a liquid condition 
for a long time — in some instances, three months — before they solidify. 
Upon agitation with the point of a needle they immediately become 
solid. The author declares that there is no tendency among the globu- 
lites to arrange themselves into definite groups, as Vogelsang reported 
to be the case. In the largest drops, however, they may take definite 
positions, whereupon the entire drop may be made to crystallize by 
shaking or agitating with a needle point. The formation of crystall- 
ites is contemporaneous with that of the globulites, the latter giving 
rise to the large drops, which, upon soldifying, become spherulites, and 
the former growing into microlites by the accretion of invisible parti- 
cles. The crystallites do not grow by the addition of globulites. 
These bodies add themselves to the farge drops, and never to the small, 
solid embryo crystals. 

Miscellaneous. — A couple of slags from the lead ovens of Raibl, 
Austria, have been examined chemically by Heberdey.** The compo- 
sition of different portions of the various specimens were carefully 
worked out. In one specimen crystals of a lead-zinc olivine were 
found, the analysis of which yielded : 



SiO, 


PbO 


ZnO 


MgO 


FeO 


CaO 


Total 


16.62 


61.60 


18.16 


1.99 


1.69 


tr = 


99.96 



Their density is 5.214 and axial ratio a : 6 = .8592 : 1. In an appen- 
dix to his main article the author gives the results of analyses of the 
limestone in which the galena smelted in the furnace occurs. One of 
these analysis yielded : CaCO, = 63.50 ; MgCO, = 46.51 ; Fe, Tl, Li 
= traces. 

Dunnington and Whitlock" communicated the results of an analysis of 
a black soil from a point in the valley of the Red River of the North, 
about fifteen miles south of Winnipeg, Manitoba, and Corse and 
Baskerville^ the results of analyses of glauconiJte sand from near Han- 

« Mitth. d. miner. Inst. d. Univ. Kiel. B 1. H. 4., p. 310. 

*Zeits. f. Krysi., xxi, 1892, p. 56. 

" American Clicm. Journal, 14, 1892, p. 621. 

««lb.,p. 627. 
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over Court House, Virginia. Analyses follow (I, black soil ; II, glau- 
conite) : 

Sand SiO, TiO, A1,0, FeA CaO MgO SO, CO, PA ^fi O^g- H,0 
I 69.82 5.45 .64 7.14 4.00 .61 .61 .03 .37 .13 1.91 12.49 6.86 

Quartz SiO, A1,0, Fe,0, FeO CaO MgO K,0 Na,0 H,0 Total 

n 2.76 47.45 7.33 12.03 9.43 .57 2.90 5.75 .42 9.85 = 98.49 

8.22 43.34 6.62 15.16 8.33 .62 .95 4.15 1.84 10.32 = 99.55 

Schwartz has treated in a comprehensive essay^ the history of the 
observations on reciprocal changes produced in polymorphous bodies 
under different conditions of temperature, and has, in addition, given 
the results of some independent observations of his own. The substan- 
ces that have been experimented upon are : Agl, KNO3, NH^, N0„ 
AgNOg, Rb (NO3), boracite, perchlorethane, tetrabrommethane, and 
copper, nickel, zinc and cobalt, sodium-uranyl acetates. 

Ch. Friedell" has examined carefully a specimen of the meteoric iron 
from Cafion Diablo, Arizona, and, as a result of his study, has con- 
cluded that particles of black diam'ond (carbonado) are disseminated 
through its mass. A combustion of the residue obtained upon treat- 
ment of the iron by acids leaves no doubt but that the material con- 
sists principally of carbon. 

'•Gckrontc Preisschr. Univ. Go€tinger, 1892. 
WBull. Soc. Franc, d. Min., xv, p. 268. 

BeprirUed from The American Naturalist, November Ist, 1893. 
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MINERALOGY AND PETROGRAPHY^ 

The Schists of Southern Berkshire, Massachusetts. — 
The sericite schists of southern Berkshire Co., Massachusetts, and 
northern Litchfield Co., Conn., contain phenocrysts of feldspar, garnet, 
staurolite, tourmaline, biotite, and ottrelite, imbedded in an aggregate 
of feldspar, quartz and sericite, which contains, besides the pheuocrysts, 
a large number of metamorphic minerals. The large feldspars are 
often filled with secondary granophyre, and this mineral, the garnet 
and the tourmaline, are frequently built out by secondary enlarge- 
ments. The core of the feldspar is so often bounded by crystal out- 
lines that Hobbs^ regards the mineral as having resulted from the re- 
crystallization of the clastic grains of the original rock. The garnets, 
in addition to their peripheral enlargements, are often possessed of a 
rim of staurolite and magnetite crystals, supposed to be the product of 
reactionary action between the garnet and the surrounding minerals. 
The author believes the phenocrysts to have been developed by static 
metamorphism (simple pressing) from the constituents of a fragmental 
rock. 

The Phonolytes of the Hegau. — The phonolytic rocks of the 
Hegau, Eifel, Germany, so well-known because of the beauty of their 
hauyne constituents, have been subjected to a comparative study by 
Cushing and Weinschenk,' who find them not all phonolites, as they 
have heretofore been regarded. The essential characteristic 
constituents of the group are sanidine, nosean, hauyne, nephel- 
ine, leucite, augite and aegerine, and the accessories, biotite, apatite and 
zircon. All the rocks are more or less porpbyritic, with sanidine and 
the members of the hauyne group in two generations. Of the latter 
the larger crystals and those of the first generation are hauyne; the 
smaller, those of the second generation, nosean. The former are always 
more or less altered into zeolites, while the latter are usually fresh. 
Contrary to the general statement made with regard to these two min- 
erals, the hauyne is not always blue nor the nosean colorless, but 
rather is the opposite the case. An important discovery made during 
the investigation is to the effect that nepheline is by no means common 

* Edited by Dr. W. 8. Bayley, Colby University, Waterville, Me. 
" Bull. Geol. Soc. Amer., Vol. IV, p. 167. 

* Minn. a. Petrog. Mitth., XIII, p. 18. 
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in the Hegau rocks. In a few of them the mineral is abundant in the 
usual form. In others it is only sparingly present, while in still others 
it is absent so far as could be learned. Consequently, the rocks fall 
into several classes. The Hohentwiel occurrences are of nosean-phon- 
olites, in which nosean is abundant in the groundmass and nepheline 
absent. The specimens from Magdeberg and 8chwindel are nosean- 
ophyres (corresponding to the leucitophyres), in which nosean and 
nepheline are both present. At Staufen, two types were found, one a 
leucite-phonolite, and the other a true phonolite (nepheline-phonolite). 
The rock of Gonnersbohl is a hauyne-hearing trachyte or a trachytic 
phonolite. Each of these types is briefly described, and at the conclu- 
sion of the paper a few pages are devoted to an account of the tufa 
associated with them. 

The Rock of a New Island, off Pantelleria. — An island, 
measuring one kilo, in length, and two hundred metres in width, was 
projected above the water off Pantelleria during the earthquake week 
beginning Oct. 14, 1891. The new island is an aggregate of loose 
blocks and solid lava, whose characteristics have been described by 
Foerstner.^ The material in his possession was mainly a black pumi- 

*Minn. u. Petrog. Mitth.. XII, 1892. p. 610. 
ceous basalt of the composition : 

SiO, TiO, A1,0, Fe,03 Feo MnO CaO MgO K,0 Na,0 H,0 Total 
44.64 5.86 12.74 4.21 11.17 .20 10.12 5.82 1.41 4.31 .51=100.99 

Attention is called to the large quantity of TiO, revealed by the analy- 
sis. Under the microscope the groundmass of the rock is seen to be a 
dark glass filled with highly colored microlites, and enclosing pheno- 
cysts of anorthite, olive-green augite, olivine and magnetite. The glass 
is sometimes in large quantity and at other times is present only in 
traces. The rock is a tachylitic basalt like that of Pantelleria and the 
other neighboring islands. 

Petrographical News. — The pyroxenite of Dueme, Dept of the 
Rhone, France, is an aggregate of orthoclase, pyroxene, oligoclase, gar- 
net, and quartz. The structure of the rock varies from pegmatitic to 
granular. Its pyroxenic component is described by Gonnard^ as light 
green in color, and as often possessing crystal outlines. It includes 
within its mass many crystals of sphene. Druses of vesuvianite line 
the walls of crevices in the rock, and galena is not an uncommon con- 
stituent of tiny veins traversing it. 

• Bull. Soc. Franc d. Min., XV, p. 232. 
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In the northern Hardt Mountains, near Obbersweiler, Waldhanibach 
and the neighboring regions, are biotite and hornblende gneisses that 
are probably squeezed granites, schists and graywackes, altered by an 
intrusive biotite granite and cut by other granites, a kersantite dyke 
cutting the intruded granite, and a sheet of quartz melaphyre overly- 
ing all these as a lava flow, the whole comprising the mass of the 
mountains. All these rocks Leppla' discusses in a recent article, de- 
scribing the melaphyre as consisting of a groundmass of plagioclase and 
quartz enclosing phenocrysts of feldspar, red olivine pseudomorphs, 
quartz and bastite. The quartzes are all surrounded by aureoles of 
augite, just a3 are the quartz inclusions in many basic rocks. 

In a monograph in the Kaiserstuhl in Baden, Knop^ gives a general 
view of the geology, mineralogy and chemistry of this interesting vol- 
canic region, in addition to statements concerning its hydrography, 
botany, history, etc. All the minerals known to the region are de- 
scribed at considerable length, and over a hundred and fifty pages of 
the book are devoted to descriptions of its interesting rocks, phonolites, 
andesites, tephrites, basanites, basalts, limburgites among the volca- 
nics, and several others of sedimentary origin. The author treats the 
hill as an old volcano, and attempts to explain the variety in its pro- 
ducts upon the Bunsen theory of mixed magmas. 

A two-mica gneiss^ constitutes the principal rock of the Valley of 
Mifior, Provice Pontevedra, Spain. On the peninsula of Santa Marta 
it is cut by a diabase with faintly pleochroic augite. At Monte Gal- 
efieiro the micaceous gneiss is replaced by a hornblendic variety in 
which the prominent amphiboles are glaucophane and a green variety 
opaque to light vibrating parallel to c. 

Chelius* describes very briefly several occurrences of nepheline 
basalt from the Odenwald, Germany, and records the analyses of the 
red gneiss of Steinkopf, of the dark biotite gneiss of Bockenrod, of 
basalt from the Hasengebirg near Urberach, of granite from the 
•Melibocus massiv, and the results of silica and specific gravity deter- 
minations of many other rocks from the same region, among which 
may be mentioned malchite and alsbachite. 

•Zeits. d. deutsch. geol. Ges., XLIV, p. 400. 

* Der Kaiserstuhl in Breisgau. Ein naturwissenschaftliche Studie von Dr. 
A. Xnop. Leipzig. W. Engelmann, 1892, p. 538 and flg. 89. 

"Quiroga : Actas d. 1. Soc. Esp. d. Hist. Nat, XXI, 1892, pp. 4 and 8. 

• Notizbl. d. Ver. f. Erdk. Darmstadt., IV, 1891, H. 12. • 
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Though the parallel growths of augite and hornblende, with the lat- 
ter mineral surrounding the former, are common, the reversed phenom- 
enon is rare. Hobbs,** however, has recently pictured an example of 
light green amphibole completely encircled by colorless augite from an 
augite-hornblende rock occurring at New Marlboro, Mass. 

Analyses of American Minerals. — Several analyses of dode- 
cahedral crystals of aguilarite from Guanajuato, Mexico, have been 
made by Genth and Penfield." That from the purest material gave : 
Ag = 84.40 ?& ; Cu = .49 % ; S = 11.36 % ; Se (diff) = 3.75 *. The 
mineral is thus an argentite with an eighth of its S replaced by Se. 
Metcicinnabarite particles disseminated through barite from San Joap 
quin. Orange Co., Cal., gave the same authors : Hg = 85.89 ^ ; S = 
13.69 % ; CI = .32 %. The mineral supposed to be leucopyriie,^ from 
Alexander Co., N. C, is lollingite, whose composition is Fe = 70.83 ; 
Cu == tr ; As = 27.93 % ; S = 77 %. ButiU crystals with the habit 
of cassiterite are found in the quartz decomposition products of the 
orthoclase from West Cheyenne Caiion, El Paso Co., Col. They are 
iron black with a density of 4.249, and the composition : SnO, = 1.40; 
TiO, = 91.96 ; Fe,0, = 6.68. The quartz decomposition products re- 
ferred to yield, upon analysis : 

SiO, A1,0, FejOj Na^O K^O Loss Total 
96.63 .93 .85 tr. .46 .95 = 99.82 

Pieces of a large danalUe crystal from the same locality, give : 

SiO, BeO CuO ZnO FeO MnO S. Loss Total— O 
30.26 12.70 .30 46.20 6.81 1.22 5.49 .21 100.41 

The danalite is associated with quartz, astrophyllite and a new yttrium 
calcium fluoride with a hardness of 4 and a density of 4.316. Its com- 
position is : CaO = 1 9.41 ; ( Yt Er) ,0, = 47.58, etc. The other miners 
als whose analyses are recorded by the authors, are : altered zircon 
(cyrtolUe) from Mt. Antero, Col. ; lepidolite, from Tanagama Yama, 
Japan, and fuchdte, from Habershaw Co., Ga. The analyses of the 
lepidolite and fuchsite follow : 

wSci.,Dec. 28,1892,p. 354. 

" Amer. Jour. ISci., Nov., 1892, p. 881. 

"Bull U. S. Geol. Survey, No. 74, p. 20. 
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SiO, A1,0, F,Oj MnO MgO CaO LijO NajO Kj,0 H,0 Fl Cr,0, CuO 
L. 63.S4 17.76 3.25 2.77 .05 .37 4.60 1.56 10.90 .65 7.78 
F. 46.73 29.00 2.69 3.03 .26 9.25 6.04 2.73 .14 

Among some analyses" made in the laboratory of the University of 
Virginia are the following, which are of interest to mineralogists : 
Cuproplumbite from Butte City, Montana, analysed by De Bell, gave : 
Cu = 61.32; Pb = 18.97; 8 = 17.77; quartz =1.58; corresponding 
to 6 Cu, 8. Pb 8. CcUamine, from New River, Wythe Co., Va., yielded 
Jones: 8iO, = 25.33; ZnO = 67.15; H,0 = 7.47; Total = 99.96. 
FarantUe, from a pocket in a corundum vein of the Hiawassee Corun- 
dum mine, Hayesville, Clay Co., N. C, is associated with decomposed 
albite and various chlorites. It is in rounded blue-gray lumps, having 
a density of 2.75. Analysed by Berkeley, it gave : 

SiO, A1,0, CaO Na^O H,0 Total 
47.54 34.03 17.23 1.82 1.02 = 101.64 

North American Minerals. — Remarkably large crystals of sele- 
euUe have been found by Talmage^* in the drainage area of one of the 
aide cafions of the Tremont River, Wayne Co., Utah. Gypsum in 
seams cuts through the sandstone and argillite of the region in great 
profusion. The largest crystals of the minerals were in a geode-like 
cave, left exposed as a hollow mound in the slope of a hill. The inte- 
rior of the cave was studded with great columns and slabs, extending 
from its sides sometimes to a distance of 51 inches. Many of the 
<!rystals are transparent throughout their entire length. 

Fairbanks^^ describes the rubellite and lepidolite of southern Califor- 
nia as occurring in a pegmatite vein cutting norite near Pala, west of 
Smith's Mt, 8an Diego Co. Besides the feldspar and the quartz 
there are associated with the two minerals above mentioned : musco- 
vite, hematite, and green and black tourmalines. 

A few very fine datholite crytals from the Lacy Mine, Loughboro, 
Ontario, have been measured by Pirsson.^' The manner of their occur- 
rence is not certainly known, but they appear to be in a vein penetrat- 
ing an eruptive rock. The crystals are described as the finest yet 

" Amer. Chem. Jour., Vol. XIV, 1892, p. 620. 

" Science, XXI, 1893, p. 86. 

» lb. XXI, p. 86. 

"Amer. Jour. Sci., Feb., 1893, p. 100. 
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found in America. They are transparent, yellowish, and in size the 
largest measure 3 x 2.5 x 2 cm. Their habit is prismatic parallel to a» 
and each individual is bounded by many faces. 

In and upon calcite crystals lining some of the geodes of Keokuk^ 
Iowa, Keyes" announces the discovery of very handsome tufts and 
radiating masses of millerite. 

Beds of specular hematite, intermixed with martUe, are reported by 
Hill" as abundant at the junction of diorite and limestone in many 
localities within the State of Coahuila, Mexico. 

Physical Properties of Minerals. — A series of new determina- 
tions of the specific heat of boracite at different temperatures is reported 
by Kroeker." The materials experimented upon were four transpar- 
ent crystals from Linneberg, one piece being from a large crystal with 
a cubical habit, and the others fragments of dodecahedral crystals. In 
all cases it was found that the specific heat of the mineral varies with 
the temperature, and that the increment of variation increases rapidly 
between 250''-270*'. Below 270*^ the cubic and the dodecahedral 
crystal gave similar results, above this temperature the results are dif- 
ferent. For details of the experiments the reader must be referred to 
the author's paper. 

Two articles of interest to mathematically inclined physical miner- 
alogists are the one by Pockels"^ on the changes effected in the optical 
characterists of alum and beryl by pressure acting in a single direction^ 
and the other, by the same author,'^ on the elastic deformation of piezo- 
electrical crystals in the electrical field. 

Traube** finds that the following compounds, all of which form 
dextro-rotatory solutions, are hemi-morphic, viz. : Sr (SbO),(C4H^O,),^ 
Pb(SbO),(C,H,0,).» and Ba(SbO),(C,H,0,),+H,0. All are also tetar- 
tohedral — the strontium and lead compounds being the first examples 
of hemimorphictetartohedral substances crystallizing in the hexagonal 
system, and the barium salt the first instance among tetragonal bodies. 

" Amer. Geologist. XI. p. 126. 

" Amer. Jour. Sci. XLV, p. 111. 

^ Neues Jahrb. f. Min., etc., 1892, p. 125. 

» Neues Jahrb. f. Min., etc., B. B. VIII, p. 217. 

« lb. B. B. , VIII, p. 407. 

«Ib.B. B.,VIlI,p.269. 
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One of the micas" in the Mte. Dor^ trachyte is an anomite with an 
optical angle of 41^. When treated with boiling hydrochloric acid it 
loses its greenish color, with the extraction of its iron and magnesium, 
and becomes less strongly doubly refracting. After an hour's treat- 
ment it becomes colorless and uniaxial, when its optical sign is nega- 
tive. 

Having examined seventy-one uniaxial minerals with respect to their 
heat conductivity, Jannetaz** finds that only five contradict his law 
that the major axis of the isothermal ellipsoid is parallel to the direc- 
tion of the principal cleavage, and the minor axis normal thereto. 

■ 

Instruments. — Laspeyres'' describes a modification of the setting 
of the condenser above the polarizer of the microscope, that enables the 
observer to change rapidly from converged to parallel light, even when 
an object is being examined. The lower nicol is in its usual position. 
The condenser is imbedded in a metal strip set into the stage, and 
sliding easily in a groove prepared for it 

A goniometer with two circles, enabling the operator to measure 
nearly all the planes on a crystal with one adjustment of the latter, is 
explained in detail by Goldschmidt,*' who also illustrates its use by 
several examples. 

" Bull. Soc. Franc d. Min., XV, 1892, p. 97. 

«* lb. XV, p. 183. 

» Zeits. J. Kryst, XXI, p. 266. 

" lb., p. 210. 

Bqninted from The American Naturalist, December let, 1893. 
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MINERALOGY AND PETROGRAPHY." 

The Granite of Santa Lucia, California, and a New 
Rock Variety Carmeloite. — The Santa Lucia Mountains' in the 
yicinitj of Carmelo Bay, California, consist largely of a porphyritic 
granite whose phenocrysts of glassy ortboclase are corroded with inclu- 
sions of cloudy orthoclase, plagioclase, quartz, biotite, apatite and mus- 
covite, which substances also constitute the groundmass of the rock. 
The striking feature of the inclusions is that their different areas are 
not only uniformly orientated with respect to each other, but they are 
also definitely orientated with reference to their host. They lie in cer- 
tain definite planes within the phenocrysts, and their crystallographic 
axes are definitely arranged with respect to the axes of their hosts. 
The quartzes all lie with their vertical axes nearly perpendicular to the 
basal plane of the ortboclase, consequently in sections of the pheno- 
crysts cut parallel to the basal pinacoid every included quartz grain 
exhibits the axial figure. Another feature worthy of notice is the ten- 
dency of the inclusions to idiomorphic forms, whereas, the same miners 
als in the rock's groundmass are always allotriomorphic. The facts of 
the idiomorphism of the inclusions and their definite orientation sug- 
gest to Lawson that these and their hosts are of contemporaneous age. 
This view is strengthened by the observation that many inclusions on 
the edges of the phenocysts have grown out into the surrounding 
matrix, in which, as has already been noted, the components are 
the same as those occurring as inclusions, but are much larger than* 
these, and are allotriomorphically developed. This granite is cut by 
dykes of fine-grained aplite. 

The rock to which the author has given the name Carmeloite, is a. 
young volcanic, marked by all the characters of a recent lava. It is 
probably younger than the Monterey series of the Miocene, and older 
than the newer terrace formations of the region. Under the micro- 
scope the rock is seen to consist of phenocrysts of iddingsite, plagioclase - 
and often augite in a matrix composed of a felt of small, lath-shaped 
plagioclase and granules of magnetite and pyroxene, lying in a glass 
containing numerons feebly polarizing globulites. There are six areas 
of the rock in the Carmelo Bay district, the occurrences differing 
mainly in the quantity of glass present, the presence or absence of 

' Edited by Dr. W. S. Baylcy, Colby University, Waterville, Me. 
'A. C. Lawson, Bull. Dept. Gcol. Univ. of Cal., Vol. I, p. 1. 
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iddingsite in the groundmass, and of augite among the phenocrjsts. The 
occurrences difier also in their chemical composition, their silica con- 
tents varying between ^.83 % and 60.00 %. The analysis of one 
specimen (Sp. Gr. = 2.51 — 2.64). 

SiO, AljO, Fe,0, FeO MnO CaO MgO K,0 Na,0 Ign. Total 
60.00 19.01 3.20 .68 tr. 4.10 1.28 2.79 6.97 4.30 = 102.33 

Since the rock contains too much SiO, for a basalt, and too little for 
andesite, and because of the prominence of iddingsite as one of its 
essential components, the author prefers the new name, Carmeloite, to 
any already in use among petrographers. 

The Ancient Rocks of Southern Finland. — In the German 
resum6 of his article on the old rocks of southern Finland, Sederholm' 
divides these into two groups — the Archean and the Algonkian, and 
the first of these groups into two sub-groups. The older Archean 
consists of phyllites, gneisses, micaceous and other schists and granular 
limestone, cut by granite and diorite. All the members of the series 
have been subjected to dynamic metamorphism on an enormous scale. 
The schists are supposed to have originated both in sedimentary and 
in erruptive rocks. The younger Archean schists are phyllites, mica^ 
schists, sandstone-schists, and a greenstone schist that was originally a 
uralite porphyrite occurring as surface flow. These are cut by a red 
granite that is sometimes porpbyritic and often pegmatitic. It shows 
no evidence of having been subject to great pressure, but nevertheless 
it is foliated — a consequence, according to the author, of flowage. The 
Algonkian rocks are all fragmental, and above them are the Rapakivi 
granite and a diabase, both of which are effusive. A younger olivine 
diabase and a panidiomorphic gabbro are also thought to be volcanic 
flows. 

Petrographical News. — Smith^ has discovered that the supposed 
peridotite* of Manheim, N. Y., is an alnoite in which there is no pyrox- 
ene. It contains a large quantity of melilite in the typical forms, but 
the mineral is positive in the character of its double refraction, like the 
artificial melilite made by Vogt. Incidentally the author mentions 
that positive melilite exists also in the nepheline basalt of Wartenburg, 
Bohemia, and in the alnoite from Alno, Sweden. 

• Fcnnia, 8, No. 3, p. 138. 

* Amer. Journ. Sci., XLVI, p. 105. 

A Cp. American Naturalist, Sept., 1892, p. 769. 
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About 600 miles north of the Falkland Islands in the South Atlan- 
tic, a fall of volcanic dust occurred on May 26, 1892. Palache/ who 
has examined some of the material, Hnds it to consist of fragments of 
glass and pieces and crystals of orthoclase, plagioclase, green hornblende 
and magnetite, with a very smaU quantity of what appears to be pyrox- 
ene The character of the dust is thus andesitic. 

New Minerals.. — IddingeUe has been known for some time as a 
component of certain eruptive rocks from the fSsir west, but not until 
Lawson^ discovered it in the carmeloite of California, had its character- 
istics been carefully enough investigated to warrant its receiving a 
name. A^ described by Lawson, iddingsite occurs as a pbenocryst with 
well-defined crystal outlines. It is of a bronzy color, has a very per- 
fect cleavage and a hardness of 2.5. Its cleavage lamellae are brittle. 
Before the blow-pipe the mineral is infusible, though it loses water 
when heated. It is decomposed by acids after long treatment, but loses 
only its dark pigment, without alteration of its optical properties,- when 
gently heated with hydrochloric acid. Maximum density == 2.839. 
Its crystals possess in thin section the habit of olivine. If the cleavage 
is r^arded as pinacoidal,the other crystal lographic faces are the prism, 
with a prismatic angle of about 80^, and another pinaooid, both of 
which are perpendicular to the cleavage. The elongation of the crys- 
tals is in the direction of the second plnacoid. If the cleavage is re- 
garded as parallel to the macropiuacoid,.& is in the cleavage plane, a 
18 at right angles to it, and c is parallel to the elongation of the crys- 
tals. The plane of the optical axes is the brachypinacoid, and the min- 
eral is orthorhombic and negative ; a=A, h = B and c = C. In thin 
section the color varies between yellowish green and chestnut brown, 
and the absorption is strong parallel to c. The absorption formula is 
OJ?>i4. The mean index of its fraction is low, and the double re- 
fraction strong. Qualitative tests showed the presence of silicon, iron, 
calcium, magnesium, sodium and water. In spite of the resemblance 
of its crystals to those of olivine, the author regards it as most probably 
an original separation from the magma that yielded the carmeloite. 

Mackintoshite is the name given by Hidden and Hillebrand' to the 
original material from which the alteration product thorogummii^ is 
derived. Only a very small quantity was available for study. This ia 

* Amer. Geol., June, 1898, XI, p. 422. 

^Bull. Dept. Gcol. Univ. of Cal., Vol. 1, p. 81. 

* Amer. Jour. Sci.. XLIV, 1890, p. 98. 

* Amkrican Naturaust, Jan., 1898. p. 72. 
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described as opaque and black. Its hardness is 5.5 and density 5.438. 
Its crystals are square tetragonal prisms and pyramids like those of 
zircon. It is infusible before the blow-pipe» and is insoluble in the sim- 
ple acids. It dissolves readily in a mixture of nitric and sulphuric 
acid, and in aqua regia. In nine-tenths of a grain of material, the fol* 
lowing constituents were found : 

SiO, UO, ZrO,(?) ThO, La,0,. Y,0, PbO FcO CaO MgO K, O (NaLi),0 P,0^ H,Q 
18.tK) 22.40 .88 45.30 1.86 3.74 1.15 .59 .10 .43 .68 .67 4.81 

The new mineral thus differs from thorogummite in the possession of 
one molecule of thoria. 

Canfieldite is a new germanium mineral from somewhere in Bolivia.^ 
Its crystallization b regular, small crystals being bounded by the octa- 
hedron and the dodecahedron. The hardness is 2.5, density 6.266, 
lustre metallic and color black with a purplish tinge. Its streak is 
grayish black and degree of fusibility 1.5 to 2. Upon analysis, the 
following result was obtained : 



8 


Ge 


Ag 


Fe. Zn. 


Ins. 


Total 


.04 


6.55 


76.05 


.13 


29 = 


100.06 



which corresponds to the formula Agg Ge 8^. A re-analysis of the 
Freiberg argyrodite yields results that accord better with the formula 
above-given than with the formula Ag^ Ge S^ proposed for it by its dis- 
cover, Winkler." Both minerals have the same composition, conse- 
quently, since argyrodite is monoclinic, they are dimorphs. 

Marshite. — This copper iodide" occurs at Broken Hill, New South 
Wales, as tiny crystals implanted on a siliceous cerussite. The crys- 
tals are probably hemihedral-tetragonal. In color they are reddish- 
brown, in lustre, resinous. They possess an orange yellow streak, are 
transparent and brittle. 

Kehoeite, from Galena, Lawrence Co., S. D., forms seams and bunches 
in the galena of the Merritt mine. The material is white, amorphous 
and insoluble in water. Its analysis yielded Headden" the following 
figures : 

P,0, SO, ZnO CaO AlA Fe,0, MgO CI H,0 Ins. Total 
26.76 .50 11.64 2.70 24.84 .78 .08 tr. 31.06 1.76 = 100.02 

w S. L. Penfield, Amer. Jour. Sci., XLVI, 1893, p. 101. 
" Jour. f. prakt. Chem., XXXIV, 1888, p. 177. 
"C. W. Marsh, Proc. Roy. Sci. N. S. W.. XXVI, p. 326. 
» Amer. Jour. Sci., XLVI, p. 22. 



ifl94.] Mineralogy and Petrography, 61 

corresponding to R,(P0,),+2 Al,(P0,),+2 A1,(0H),+21 H,0. 

NepiuiieiJte and Epididymite are associated^^ with aegirite, arfve* 
dflonite, eudialyte, etc., near Julianehaab/Kangerdluarsuk, Green- 
land. The former is found as short, prismatic monoclinic crystals^ 
with a perfect cleavage parallel to ocP. Their color is black in the 
larger crystals, but deep red brown in the small ones. Their hardness 
is 5--6, density, 3.234, and composition : 

8iO, TiO, FeO MnO MgO K.O Na,0 Total 
61.53 18.13 10.91 4.97 .49 4.88 9.26 = 100.69 

These figures correspond to the formula (f Na,+K,) Si^0g+(jFe4- 
i Mn) HO,. Epididymite is regarded as a dimorph of eudidymite. It 
occurs in orthorhombic prisms elongated in the direction of their 
macroaxes. Their analysis: SiO, = 73.74; BeO = 10.66 Na,0 = 
12.88 ; H,0 = 3.73, corresponds to the formula for eudidymite, viz. : 
HNa Be Sifi^. Density = 2.648. 

Franckeiie^ from near Chocaya, in the Animas District, Bolivia, is an 
associate of the silver ores of the region. It occurs," as a radial, aggre- 
gate, or as a structurelass layer of a dark gray or black substance, that 
is opaque and soft. Its hardness is about 2.75, and density 6.65. Its 
quantitative analysis yielded : 

Pb Sn 6b 8 Fe Zn Gangue Total 
60.67 12.34 10.61 21.04 2.48 1.22 .71 = 98.87 

while qualitative tests showed it to contain also about .1 % of german- 
iun and a fractional percentage of silver. The mineral is a sulfo-salt 
of the the formala: Pb, Sn, 8^ -{- Pb, 6b, 8^. It resembles in appear^ 
ance and in the nature of its components the plumbo-stannite from 
Moho in Peru, but differs from it in the proportion of its constituents. 
Oylindrite owes its name to the cylindrical form that it so commonly 
assumes. It is described by FrenzeP' as possessing a dark, lead-gray 
color and a metallic lustre. It is malleable, has a hardness of 2.5-3, 
and a density of 6.42. It occurs in cylindrical bodies imbedded irregu- 
larly in a granular lamellae mass of the same substance. An analysis 
of the mineral gave : 

Pb Ag Fe 8b 8n S Total 

35.41 .62 3.00 8.73 26.37 24.60 = 98.63 

"G. Flink, Geol. F6r. FOrh., XV, 1893, p. 195. 

>A A. W. Stelzner, Neues Jabrb. f. Min., etc., 1898, II, p. 114. 

>• lb., 1893, II, p. 125. * 
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oorrespoDding to Pb, Sb, Sn, 6,. The mineral is easily decomposed 
bj hot hydrochloric and nitric acid, but is scarcely affected by cold 
hpdrochloric acid. Like^franckeite and plumbostannite, it is a South 
American mineral, occurring, as it does, at the Mina Santa Cruz, 
Poop6, Bolivia. 

HantefeuiUite accompanies crystals of apatite, pyrite, iron and mon- 
azite at the apatite mine at Odegarden, Bamle, Norway. It is found 
in the greenish nodules composed of wagnerite and apatite, that are 
scattered through the apatite veins cutting gabbro. MicheP^ describes 
it as forming transparent, colorless monoclinic crystals radically 
grouped. Its hardness is 2.5 nnd density 2.435. The crystals are all 
tabular in habit, being elongated parallel to c, and flattened to ooP do. 
Their optical axes lie in the latter plane, and their optical angle has a 
value— 2Vna = 54° 23'. An analysis gave P.Oj = 34.52 ; MgO = 
25.12; Cao = 5.71; H,0 =34.27, corresponding to (Mg Ca), (PO^), 
+8H,0, which is the guano mineral bobierrite in which Mg has been 
in part, replaced by Ca. 

Chondrostibian, as its name indicates, is an antimony mineral occur- 
ring in grains. It is reported by Igelstrom^' from the famous manga- 
nese mine Sjogrufran, Grythyttan, Sweden. It is found disseminated as 
grains through barite, which, with calcite and tephroite, forms a cryp- 
tio-crystalline mass. These grains constitute nearly 50^ of some of 
the barite plates to which they impart a brownish tinge. The mineral 
itself is yellowish-red in color, though in large pieces it appears dark 
brownish red. It is weakly magnetic, and yields, upon analysis, figures 
indicating the following composition : 

SbA AsjOj Mn,0, Fe.O, H,0 Total 

30.66 2.10 33.13 15.10 19.01 = 100.00 

corresponding to 3R,0, Sb.O, + 10 H,0. 

" Bull.d. 1. Soc. Fran? d. Min., xvi, p. 88. 
^ Zeits. f. Kryst, xxti, p. 43. 

Reprinted from The American, Naturalist, January Ist, 1894,. 
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MINERALOGY AND PETROGRAPHY.^ 

Globular Granite in Finland. — An occurrence of spherical gran- 
ite 18 reported by Frosterus' from the southern and eastern portions of 
Borga in South Finland. In the midst of a number of knolls of red 
or gray microcline granite, is one in which spherical nodules are plen- 
tiful. Of the rock forming this knoll there are two varieties distin- 
guished by the difference in size of their nodules. In one the nodules 
are small and consist of a light covered zone surrounded by a dark 
periphery composed of two or three concentric biotite shells. The ker- 
nel is a granular aggregate of oligoclase, some microcline, a little 
quartz, and considerable biotite toward the center. The rock enclos- 
ing the nodules is a dark gray granite in which quartz and microcline 
are more abundant than in the nodules. In the second variety of rock 
the nodules are large. Their kernels are like the small nodules 
described. Around these is usually a narrow band of feldspar and 
around this a zone of mica. The rock in which the spherules lie is a 
grayish red granitite. 

After investigating carefully the relations of the minerals in the 
nodules to each other and the relations existing between the nodules 
themselves, the author concludes that the spherules existed as plastic 
bodies in the rock magma while this was still liquid. When in con- 
tact with each other the nodules are often distorted, whereas at other 
times they are broken across. It is believed that the mica and other 
more basic components first separated in the form of a shell enclosing 
some of the rock's magupa, that afterward gave rise to the granular 
nucleus upon cooling. The nodules are thus looked upon as basic con- 
cretions, and since they are distributed through a few restricted areas 
only, they are thought to form basic ** Schlieren." The author's article: 
is well illustrated by several handsome plates. 

The Inclusions in the Basalts of the Oberlausitz. — A 

further study of the granite inclusions in the basalts of Oberlausitz by 
Beck' adds a few items of information concerning the contact action 
between volcanic rocks and their included fragments. On the 
Hirschberg the graniCe inclusions in nepheline-basalt have had pro* 

> Edited by Dr. W. S. Bayley. Colby University, Waterville, Me. 
'Minn. u. Petrog. Mitth., XIII. p. 177. 
•Minn. u. Petrog. Mitth., XIII, p. 231. 
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duced in them spinels and augite. The dyke melilite-nepheline-basalt 
near Kemnitz becomes porphyritic around the inclusions. Spinels and 
augite are again the principal new products formed in the granite, but 
in addition to these glass nodules containing chalcedony and tridy- 
mite are also found in the inclusions. On the basalt side of the con- 
tact nepheline is lacking and feldspar takes its place, while the olivine 
of the original rock is broken and corroded. Around a few of the 
inclusions a mineral of the hauyne group has developed. The nephe- 
line-basalt of the Spitzberg near Paulsdorf, contains a very large num- 
ber of included fragments, around which the course of the contact 
processes may be easily studied. Around some of them is an isotropic 
glass containing microlites and trichites, while one large inclusion 
made up of many fragments is discovered under the microscope to 
- have its pieces cemented by glass in which are feldspar and quartz 
fragments, and now and then small crystals of augite forming 'crowns' 
around the quartzes, besides biotite, granular colorless olivine and crys- 
tals of cordierite, which are always associated with magnetite. As the 
distance from the inclusion increases, the quartz and feldspar gradually 
disappear, augite increases in quantity and olivine of the basalt type 
becomes prominent. The rock then differs from the normal nepheline- 
basalt mainly in containing feldspar and in the absence of nepheline. 
Of course, at a greater distance from the inclusion, the rock assumes 
its normal composition. 

Thermometamorphism around the Shap Granite. — In a 
paper published some two years ago and abstracted in the Bulletin of 
the Geological Society of America\ Messrs. Harkes and Marr^ dis- 
cussed the interesting effects produced upon andesite and rhyolitic 
lavas and tufas and upon limestones and slates by the intrusion through 
thei& of a great mass of granite at Shap Fell, in the Lake District, Eng- 
land. The same gentlemen return' to their study in a late paper, sup- 
plementing and correcting their former statements. They find in addi- 
tion to the andesites and rhyolites, sheets of basalt or of a very basic 
andesite, containing monoclinic and orthorhombic pyroxenes, and like 
the other lavas characterized by an abundance of vesicles filled with 
products of weathering. These have suffered contact alteration to a 
greater extent than have the primary constituents, though all have 

• Bull. Geol. Soc. Amer., Vol. Ill, 1892, p. 16, of. American Naturailbt, 
1892 p. 847. 
'Quart. Jour. Geol. Soc., XLVII, 1891, p. 266. 
•Quart. Jour. Geol. Soc,, 1893, XLlX,p. 859. 
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been affected near the contact with the granite. Green hornblende, 
brown mica, colorless pyroxene, epidote and sphene are the most con- 
spicuous new minerals formed. These lie in a clear, granular mosaic, 
which may consist of newly developed quartz and feldspar. The com- 
ponents of the vesicles have in most cases given rise to a mixture of 
hornblende and quartz, but in other cases a little calcite may remain 
unaltered in the center of larger vesicles, while surrouuding it are usu- 
ally hornblende, colorless pyroxene, quartz and epidote, and sometimes 
in addition, zonal garnets, sphene and a few other minerals. The 
feldspar found within the vesicles of metamorphiosed andesites is 
thought by the authors to be the result of the weathering of these rocks 
rather than a product of contact action. In concluding their paper 
some interesting thoughts are suggested as to the source of the materials 
producing contact minerals. It is known that limestones when pure 
may recrystallize as marbles without the production of contact miner- 
als, but that when impure the silica in the impurities may (and gener- 
ally does) release the carbonic acid and recrystallize with the calcium 
as silicates. In some of the vesicles of the rocks around the Shap gran- 
ite, however, the calcite has recrystallized, with the formation of sili- 
cates only around the edges of its mass, proving plainly that silica was 
obtained for the production of the silicates only by the calcite imme- 
diately in contact with the silicates. The conclusion is that in cases 
of thermometamorphism no transference of material takes place within 
the mass of the altered rocks except between closely adjacent points. 
In the production of the lime silicates studied, the interchange of lime 
and silica is estimated to be limited to a distance of A of an inch. 
Other observations indicate the correctness of this conclusion.^ 

Petrographical News. — In the Obersweiler gneiss of north Voge- 
sen are dykes of basic rocks that Andreae and Tenne' identify as 
hornblende kersantites. They consist of a panidiomorphic aggregate 
of plagioclase, green hornblende, a little mica, quartz, apatite, etc. 
Other dykes of the region are quartz-melaphryes of the navite type. 
The quartz is undoubtedly original. Its grains are much corroded and 
the resorption rims around it are composed of augite and glass. The 
rock is interesting as the first recorded example of a dyke rock corres- 
ponding to the volcanic quartz-basalts. 

The porphyritic granite of northern Lausitz contains large num- 
bers of apatite crystals, sometimes as many as a hundred in a single 

^See also Journ. of. Geol., Vol. I, p. 574. 
"Zeits. d. deutsch. geol. Ges. 1892, p. 824 
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thin section. As large as is this number it is exceeded in sections of 
the basic concretions of the rocic from Niedersteina. These concre- 
tions according to Hermann* are made up largely of hornblende and 
cordierite, and thousands of apatites, sometimes reaching 1200 in a 
single section. The interesting features of these apatites is not, how- 
ever, their number, but their forms. In many cases they are skeleton 
crystals whose many branches are parallel like the teeth of a comb. 

The Hour-Glass Form of Augite. — This well known form of 
augite, according to Blumrich,^^ is usually connected with zonal growth 
in the mineral, and is limited in its occurrence to the pyroxene of alka- 
line rich magmas. It is found not only in augite, but also in other 
minerals forming colored isomorphorus mixtures. The hour-glass form 
owes its existence to the fact that different crystallographic faces in a 
growing mineral attract molecules of different chemical compositions, 
which by addition to the attracting faces build out these faces with 
differently colored substance. The structure is certainly not due to the 
filling in of the outlines of skeleton crystals, as has often been as- 
sumed. Zonal bands extend uninterruptedly through both dark and 
light areas in the crystals, hence the materials of both must be of the 
same age. The one cannot have been a later deposition than the 
other. Pelikan^^ in confirmation of Blumrich's view, calls attention to 
the fact that if strontium nitrate crystals be allowed to grow in cer- 
tain colored solutions, they become colored in areas distributed in 
accordance with the faces by which the crystals are bounded. The 
central cores of chiastolite crystals, Becke ascribes in a similar man- 
ner to the attractive influence of the end faces of the crystals upon the 
material added during growth. 

The Effect of Impurities in Crystallizing Solutions. — It 
has long been known that the habit of crystallization assumed by a 
substance depends in large measure on the medium from which it cry- 
tallizes. Araganite, for instance, will separate from certain solu- 
tions, while from others calcite is precipitated. Vater" has conducted 
a series of experiments with calcium carbonate, allowing this substance 
to crystallize from various solutions under different conditions ; and 
has reached some iuteresting conclusions. The ground rhombohedron 

•Neues Jahrb. F. Min., etc., 1893, II. p. 52. 
»®Minn. u. Petrog. Mitth., XIII, p. 239. 
"lb. XIII. p. 258. 
"Zeits. f. Kryst. XXI, p. 438 and XXII, p. 209. 
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of calcite separates from all solutions of pure carbonate in dilute car- 
bonic acid at low temperatures. In general, under different condi- 
tions of formation, differently habited crystals are produced. More* 
over, different proportions of impurity in the solution affect differently 
the resulting crystals, as well as the rapidity with which they grow. 
Contrary to the prevalent belief, however, the presence of calci um bi- 
carbonate in a solution of the mono-carbonate exerts but little influ- 
ence upon the complexity of the calcite crystals formed. The article 
is long, and is a thorough discussion for the subject treated. 

North Carolina Quartz Crystals. — GilP' supplements Von- 
Rath's study of North Carolina quartz crystals by describing some new 
forms and giving the results of etching spheres made from simple left- 
handed crystals with hydrofluric acid and hot sodium carbonate. 
The conclusions of his crystallographic study are to the efiect that the 
mean of the measurements of 38 crystals give an axial ratio a : c =1 : 
1.1018. This ratio, which is larger than usual for quartz, is ascribed 
to the lengthening of the c axis brought about by impurities included 
within the crystals. All the crystals investigated were smoky quartzes, 
whose axial ratio approaches that of the Swiss crystals, and is larger 
than that of the Riesengrunde occurrences (1 : 1.0996). The crystal- 
lazition is trapezohedral-tetartohedral, which may be best regarded as 
a eombination of trapezohodral hemihedrimn and hemimorphism with 
respect to the lateral axes. The author notes the effect of various 
influences upon the development of the planes observed on quartz, and 
closes his paper with a discussion of crystal structure. The proper- 
ties of quartz are explained upon the assumption of a molecule of 
SiO, in which Si is in the center of a regular tetrahedron, from whose 
upper and lower edges the oxygen exercises its influence. 

Two New Books. — Hatch's mineralogy^^ is an elementary text 
book for the use of beginners in the study of minerals. The book be- 
gins with a very elementary treatment of the systems of mineralogy 
based in the notion of symmetry. It defines the terms made use of in 
describing the physical properties of minerals and ends with seventy- 
five pages on systematic mineralogy. The classification used is an 
arbitrary one — the rock-forming minerals being first discussed, then 
the ores, next the salts and other useful compounds and finally the 

"Zeits. f. Kryst., XXII, p. 97. 

"Mineralogy by F. H. Hatch, London, Whittoker & Co., 1892. Pps. viii 
and 224. Ills. 
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gems. The descriptions are clear but very brief and the illustrations 
in the text are well selected. The little volume is one of the best of its 
kind, though this is but scant praise. 

Gregory's translation*^ of Loewinson-Lessing's Tables for the Deter- 
mination of Rock-Forming Minerals, adds another to the number of 
books thut are supposed to aid the student in the rapid determination 
of the most common constituents of rocks. The tables are iqtended to 
lead their user to the name of the mineral whose characteristics he has 
observed under his microscope. It is a " guide to the identification of 
minerals, rather than a summary of their properties. *' The plan made 
use of in the construction of the tables reminds one of the schemes 
familiar to the determinative botanist. Habit, color, lustre, character 
of double refraction, etc., serve to place the minerals in different groups, 
from which one whose name is sought is selected by its special char* 
acteristics. The tables appear to fill a want, but only constant use in 
the laboratory will prove whether or not they will assist the student to 
the extent hoped by the author. 

Mineralogical News. — Azurite with the habit of Chessy crystals 
and large ceruadles prismatic in the direction of the brachydiagonal 
are mentioned by Molengraff " from Willow's silver mine near Preto- 
ria in the Transvaal. On the former the three new planes iV P^, — 2 
P> and J P'J occur. 

On three highly modified crystals of phosgenite from Monte Poni, 
Sardinia Goldschmidt*^ has discovered the new forms Pi and 3 PI 
The distribution of the more common faces seems to point to a trape- 
zohedral symmetry for the crystals, but no circularly polarizing efifects 
could be detected in them. The axial ratio determined from the 
mean of the best measurements is a : e= 1 : 1 .0888. 

An analysis of jaronte from the cavities of the auriferous quartzite 
of the Buxton Mine, Lawrence Co., S. D., has been made by Headdon.'* 
His results are : 



so, As,0, 


Fe.O, 


CaO 


Na,0 


K,0 


H.O Total 


30.29 -2.51 


49.28 


.42 


4.62 


1.57 


11.24 = 99.93 



^*F. Loewinson-Lessing's : Tables for the Determination of Rock- Forming 
Minerals. Translated by J. W. Gregory, With a chapter in the petrologi- 
cal microscope. London & N. Y., MacMillan & Co., 1898. Pp. 55. 

"Zeits. f. Kryst., XXII, p. 156. 

"lb., XXI, p. 821. 

"Amer. Jour. Sci., XLVI, 1893, p. 24. 
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Three fragments otpoweUUe have been obtained by Koenig and Hub- 
bard^' from the south Hecla copper mine in Houghton Co., Mich. The 
mineral has a density of 4.349. Its composition was found to be : 

MoO, WO, CaO MgO Pe,0, SiO, Cu Total 
67.84 1.65 27.30 .16 .96 1.62 tr = 99.43 

Native lead is reported by Kempton*' as occurring in thin scales and 
pellets, some of which approach rectangular forms, in a gangue of 
pyroxene of a pale green color. It is associated with iron oxides and 
calcite. The location given is near Saric, Sonora, Mexico. 

Methods and Instruments. — Federow'^ in a recent article elab- 
orates a new universal method for the measurement of crystals, sug- 
gests a new system for crystallographic nomenclature and illustrates a 
new method of projecting crystal planes, and determining by graphical 
means their symbols. The universal goniometer used in his investiga- 
tions is described at length and pictured in detail. The author illus- 
trates also the application of his method to studies in optical crystallo- 
graphy. He describes two models of universal microscope stages, 
constructed for the purpose of enabling the observer to revolve the 
object under investigation in two directions. The plagioclases are 
studied and it is shown that the labor of determining their nature is 
much reduced by the method of work suggested by the author. The 
paper is an important one and and one well worthy of close study. 

Czapski" suggests the use of the iris diaphragm between a condenser 
of moderate strength and the stage of the microscope for the rapid 
interchange of parallel and converged light, and also the use of the 
same appliance in the ocular tube of the instrument for the isolation of 
the axial figures of very small crystals. 

6. Friedel^ gives a new method for determining the value of the 
double refraction in thin sections of minerals that seems to be simple 
in its application. 

Goldschmidt'^ and Jolles*^ discuss two proposed methods for projec- 
tion of crystal forms. Jolles article is illustrated by five plates and 
sixty figures. 

»Ib., XLVI, 1893. p. 356. 

"Science, June 23, 1893, p. 845. 

«Zeit8. f. Kryst., XXI, p. 574 and XXIJ, p. 229. 

«Ib.,XXII,p. 158. 

"Bull. Soc. Min. Franc, XVI, p. 19. 

»*Ib., XXII, p. 20. 

»Ib., XXII, p. 1. 

Reprinted from The American Naturalist, February Ist, 189 i. 



( 



1894.] Mineralogy and Petrography, 419 



MINERALOGY AND PETROGRAPHY.* 

The Eruptive Rocks of Cape Bonita, Cal. — ^The eruptive 
^ rocks forming the main mass of Cape Bonita, the northern Cape separ- 

ating San Francisco from the Pacific Ocean, are spherical basalts and 
diabases, in addition to basic tufb. The basalt is remarkable for the 
great spheroidal masses that characterise it. In many places the entire 
rock-mass is a closely packed aggregate of large bolster-like bodies, 
whose cross-section is approximately circular. These consist of a com- 
pact amygdaloidal rock, made up of lath-shaped plagioclases lying in 
a glassy base. In all cases the rock of the spheroids is much altered, 
and is of the same composition in the interiors as on the peripheries of 
the bodies. In a few cases augite may be detected as small grains that 
) are younger than the plagioclases, but the rock on the whole is very 

Ainiform in character. The diabase is more interesting petrographic- 
ally. It is younger than the basalt and has intruded this rock. Besides 
the usual constituents of diabase it contains iddingsite in large, rounded, 
idiomorphic forms. The augite varies in color from nearly colorless to 
a deep viplet red, the latter varieties possessing a pleochroism in 
yellowish green and violet red tints. A qualitative test showed the 
presence of titanium. Sometimes the augites of different colors are 
intergrown, when they are optically continuous, and not infrequently 
the mineral is intergrown with brown hornblende. The outlines of the 
iddingsite are strongly suggestive of olivine. It was one of the earliest 
separations from the magma, being included in the augite and in the 
iiornblende. Its own enclosures are magnetite and chromite or pico- 
tite. In some phases of the rock both green and brown hornblende are 
present. Both of these are regarded as original and as of the same age 
as the augite, for they are frequently intergrown with the pyroxene as 
well as with each other. In one place the diabase is variolitic, with 
variolites composed of tiny brushes and crystallites of various minerals, 
lying in a microlitic diabasic groundmass. Iddingsite occurs both in 
the groundmass and in the varioles. The pyroclastic rock associated 
with the basalt and the diabase b probably an ash of a basaltic charac- 
ter. Some of its component fragments resemble closely the material 
of the spheroidal rock. Analyses of the rocks discussed are given by 
Mr. Ransome,^ in a recent number of the University of California 
Bulletin. 



> Edited by Dr. W. S. Bayley, Colby University, Watwrvillc, Me. 
« Bull. Geol. Dept. Univ. Cal., Vol. 1, p. 71. 
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Lamprophyres near the Shap Granite Mass.- -Near the Shap 
granite in the North of England there are numerous dykee of minette 
and kersantite that are believed by Harker* to be the dyke facies of the 
granite, just as fourchite and ouachitite are regarded by Rosenbusch 
as dyke facies of eleolite-syenite. These lamprophyres contain many 
rounded blebs of quartz and corroded crystals of orthodase, both of 
wbich appear to owe their present shapes to resorption processes, since 
both minerals are surrounded by resorption borders. The dyke rocks are 
thought to be genetically connected with the granite because of their 
age and distribution, and because of th^ fact that they contain the 
quartz and orthoclase above referred to, and also sphene, which is a 
characteristic component of the granite. A study of the literature of 
the lamprophyres shows that these rocks are often associated with 
granites, and hence Harker believes that the group may be discovered 
to be genetically related to this group of plutonic rocks. A special 
feature of the lamprophyres pointed out by the author is that while the 
total alkalies in them is about equal in amount to the sum of the alka- 
lies in the associated granite, the potash in the former always bears a 
larger ratio to the soda than it does in the latter rock. It is suggested 
that the granite and the lamprophyres are portions of the same magma 
that became differentiated by gravity. From the supernatant layer, 
which was acid, quartz and orthoclase separated and then settled down 
into the lower basic portions of the mass. These were then partially 
dissolved, the solution of the orthoclase accounting for the large pro- 
portion of potash in the lamprophyres. In a later paper the authoi^ 
argues against the view of Diller and Iddings that the sporadic quartzes 
in certain basalts and other basic rocks are the result of crystalliza- 
tion under other than the normal conditions. He thinks that in all 
these cases the quartz may have originated as outlined above. 

The Geology of Conanicut Island, R. I. — The carboniferous 
phyllites of Ck)nanicut Island in Narragansett Bay are cut by a mass 
of coarse-grained muscovite granite porphyry that has produced contact 
effects in the surrounding sedmentaries.^ The granite, which exhibits 
many evidences of its intrusive nature, was regarded by Dale' as a 
metamorposed clastic rock, forming the lowest member of the bedded 
aeries at this place. The phyllites near the contact with the granites 

^Geol. Magazine, 1892, IX, p. 199. 

* lb. IX, p. 486. 

• L. V. Pirsson. Amer. Jour. Sci., 1893, XLVI, p. 383. 
•Proc. Bos. Soc. Nat. Hist, 1883, XXII, p. 179. 
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have been changed into hornstones and knotty schists. Besides the 
granites the only other intrusives cutting the slates are two dykes of 
minette, both of which show the effects of pressure. One of the dykes 
consists essentially of orthoclase and two generations of biotite. It 
contains also apatite and zircon and large quantities of plagioclase and 
calcite. In the squeezed phase of the rock the biotite has been changed 
to chlorite. The material of the second dyke differs from that of the 
first one, only in that it has been more thoroughly squeezed and con- 
sequently has suffered greater alteration. 

Petrographical News. — Sears^ finds that the porphyritic feldspar 
in the rock from Marblehead Neck, Mass., called by Wadsworth*^ 
trachyte, are anorthoclases, and that much of the feldspar of its 
groundmass is of the same nature, consequently the rock is a kerato- 
phyre. Analyses of the rock and of one of its phenocrysts follow : 

SiO, TiO, AlA Fe,0, FeO MnO CaO MgO K,0 Na,0 P,0, H,0 
Rock 70.23 .03(?) 15.00 1.99 .24 .33 .38 4.99 4.98 .06 2.19 

Felds. 65.66 20.05 tr. tr. .13 .67 .18 6.98 6.56 .41 

The report of the State Geological Board of Michigan' contains 
brief microscopic descriptions of certain eruptive, sedimentary and 
schistose rocks of the Upper Peninsula by Drs. Fatten and Lane. 
Among the former are described granites, syeuites, serpentine and 1am- 
prophyres. Among the sedimeutaries gray wackes, quartzites and slates, 
and, among the foliated rocks, amphibolites and hornblende schists. 
The amphibolites are principally altered diabases. Quartz diabases are 
mentioned by Lane as existing in dykes cutting gray wackes and slates 
that are sometimes changed on the contact into spilosites, and quartz- 
ites that are altered near the intrusive into Lydian stone. Dr. Wads- 
worth, in the same volume, gives an outline scheme of his classification 
of rocks (eruptive and sedimentary), the principles of which were first 
ennunciated at length in his Lithological Studies.^^ 

Graeff" has found, in an old hand specimen of tephrite from Hor- 
berig in the Kaiserstuhl, a holocrystalline basic concretion with a 
structure approaching that of theralite. 

^Bull. Mus. Comp. Zool., Vol. XVI, p. 167. 

« Proc. Bost. Soc. Nat. Hist., XXI, p. 288. 

• Rep. State Board of Geol. fc>urvey for 1891-92. Lansing, 1893. 

" Mem. Mus. Comp. Zool., 1884, XL 

" Versamm. Oberrh. Geol. Ver. Ber., XXVI, 1893. 
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A modification of the microchemical method for determining iron in 
minerals is given by Lemberg." It consists in producing Turnbuira 
blue from the ferrous sulphide precipitated on the mineral in question. 

Alurgite and Violan from St. Marcel. — ^Among the minerals 
from the Manganese mines of St. Marcel, Piedmont, alurgite and violan 
haAe always excited considerable interest because of their rich color 
and their variety. The alurgite was described by Breithaupt as a deep 
red mica. Penfield^' has recently obtained a sufficient quantity of the 
material for study. He describes it as monoclinic in crystallization 
and micaceous in habit Its cleavage plates are flexible and somewhat 
elastic. It is biaxial with 2 E^ = 56° 32' (average) and its dispersion 
is 9 > V, but often plates show a uniaxial optical figure, due, as the 
author supposes, to twinning. The mica is one of the first order, and in 
spite of its dark color, its pleochroism is very slight. Density = 2.835 
—2.849. H = 3. Composition: 

SiO, Alfi, Fe,0, Mn,0, MnO MgO K,0 Na,0 H,0 Total 
53.22 21.19 1.22 .87 .18 6.02 11.20 .34 5.75 = 99.99 

In the formula H R, (Al OH) Al B\fiit, R = K and Mg OH. Alurgite 
b thus a distinct species, which is more nearly allied to lepidolite than 
to muscovite, although it is a potash mica. The alurgite is associated 
with a jadeite composed largely of a soda-rich pyroxene that is pleo- 
chroic in pale rose and pale blue tints. Its density is 3.257 — 3.382, 
and composition (mean of two analyses) : 

SiO, AljO, Fe,0, Mn,0, MnO MgO Ca,0 Na,0 K,0 Ign Total 
54.59 9.74 11.99 1.06 .58 5.03 7.24 9.32 .24 .37 =100.16 

corresponding to Na R(Si03)j in which R= Al, Fe'",Mn'". The mineral 
occupies about the same position in the pyroxene group as glaucophane 
does among the amphiboles. In composition it agrees most closely 
with the chloromelanite from Mexico analysed by Damour." 

For purposes of comparison with this pyroxene, the author analysed 
a specimen of violan whose density was 3.272 — 3.237, with this result. 

SiO, AljOj FcjO, Mn,0, MnO MgO CaO Mn,0 K,0 Ign Total 
53.94 1.00 .86 .88 .36 16.63 23.80 1.22 .05 .66 == 99.44 

The figures indicate a mixture of the diopside, jadeite and acmite mole- 

" Zeits d. deals, geol. Ges., 1892, p. 823. 

" 8. L. Penfield. Amer. Jour. Sci. XLVI, p 288. 

" Bull. Soc. Min. d. Franc, iV, 1881, p. 157. Cf. also foot-note No. 30. 
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cules in the proportions 90.8 : 4.1 : 2.4, with the addition of 2.7 % of the 
molecule Na Mn (SiO,),. The mineral is essentially a blue variety of 
diopside, differing from the anthochroite of Igelstrom^^ and from the 
blue pyroxene of Merrill and Packard.'* 

Zonal Plagioclase. — Herz'^ has shown by a study of the position 
of axial planes in successive zones of zonal plagioclase, and by the 
values of the respective cleavage angles, that the zonal banding in this 
mineral b due to the concentric growth of envelopes of different com- 
position. The axial planes and the cleavage angles always correspond 
with the extinction angles in the corresponding band. It had been 
suggested by Grosser that the regular decrease in the extinction of the 
shells of a zonal plagioclase is due to difference in the orientation of 
the successive envelopes and not to a difference in their chemical com- 
position. Herz's work proves conclusively that the 'decrease in the 
value of the extinction is not due to differences in orientation of the 
same chemical substance. 

Hercynite in Gabbro. — Small octahedra and large irregular 
masses of the green spinel hercynite occur in an altered gabbro at Le- 
Prese, in the Valtellina, Switzerland. According to Linck," it is 
found as irregular granular masses within the rock, and as small octa- 
hedral crystals enclosed in its plagioclase and associated with corundum 
sillimanite and biotite. The spinel includes small quantities of biotite, 
small plates of ilmenite, resembling the plates in hypersthene, a little 
pyrite, etc. An analysis of tolerably pure material yielded : 



SiO, 


A1,0, 


Fe,0. 


MgO 


FeO 


Total 


1.59 


59.62 


3.10 


9.38 


25.30 = 


98.99 



which corresponds to (Fe Mg) AljO^ in which Fe : Mg = 3:2. 

Optical Constants of Topaz. — Four Japanese topaz crystals 
and one crystal of the same mineral from New South Wales are de- 
scribed by Hahn," and some of the optical constants of the former 
have been determined. One of the crystals from Otamjama near 

** American Naturalist, 1890. p. 74. 
"lb., 1892. p. 848. 

" Min. u. Petrog. Mitth. XIII, p. 341. 

" Sitzb. d. K5n-preu8s. Akad. d. Wiss. zu Berlin. Pby8.-Math.-Claflse.> 
1893, p. 47. 
"Zeits. f. Kryst., XXI. p. 334. 
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Kioto, has the following refractive indices and optical angles for yellow 
light : i9= 1.6182, r= 1.6252, 2 V = 62M0', 2 E = 114° 31'. The 
crystal from New South Wales has 2 E = 113° 18'. 

Mineralogical Ne^vs. — Stover announces the discovery of fine 
celestites in the Jurassic schists of Brousseval in France. Their axial 
ratio is .7803 : 1 : 1.2826, and index of refraction for sodium light = 
1.6235. The crystals are one centimeter in length, and are elongated 
parallel to &. Similarly habited crystals occur also in the marl of 
Ville-sur-Sault. The axial raiio of these is .7806 : 1 : 1.2797, and den- 
sity =3.991. 

Rheineck^ has made another attempt to calculate from the published 
analyses general formulas for tourmaline that will not only represent 
the composition of all varieties of the mineral, but which will also ex- 
press its relationship with micas. He concludes that there are twa 
alkaline varieties, viz. : Al^ Si, B HjOj^ and Al^ Si, B, H^ 0„, and two 
magnesium varieties, Al^ Sij B, Mg^Oj^ and Al^ 6ij B, Mg, 0„, by 
whose intermingling all other varieties are formed. 

Several crystallographic observations of Baumhauer^ areof interest* 
A yellow diopaide from the Canton of Graubunden (Grisons), Switzer- 
land, has an axial ratio a : 6 : c = 1.0918 : 1 : .5879, with fi = 74*" 
12' 15". Binnite crystals from Infeld in the Binnenthal are certainly 
tetartohedrally hemihedral, as the author has succeeded in finding upon 
them, well-developed, the planes J and '-^, 

Oebbecke^" mentions the occurrence of topaz with feldspar, apatite,, 
tourmaline, fluorite, etc, at Epprechtstein and its existence in the gran- 
ite of the Gregnitzgrund in the Fichtelgebirge. 

The arsenopyriie of Weiler in Alsace occurs in an arkose from which 
Scherer'^ has obtained crystals sufiSciently large for measurement and 
analysis. These crystals are prismatic in habit, and have an axial 
ratio a:b:c =^ .6734 : 1 : 1.1847. A mean of two analyses gave fig- 
ures corresponding to Fe : S : As = 1 : .9933 : .9751. 

Mallard^ has come into the possession of some beautiful little crys- 
tals of pericla$e that were found implanted on a white compact crust 
produced in the culcination of some of the Stassfurt materials. 

Several twins of aragonite from the tunnel of Neussargues in Cantal^ 



» Zeite. f. Kryst.. XXII. p. 62. 

"lb., XXI. p. 200. 

"lb., XXII, p. 278. 

» lb.. XXII, p. 62. 

** Bull. Soc. Franc. Min., XVI, p. 18. 
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France, are reported by Gonnard*^, and some fine crystals of pinit^ 
from laser taux, near St. Pardoux in the Auvergne. 

Miscellaneous. — In his development of the theory of the consti- 
tution of the micae, Clarke*^ has reached the problem of the lithium 
members of the group. This he solves by supposing lepidolite to be an 
admixture of the simple molecules Al F, Si, O, B,', in which B' is 
principally lithium, and Al, (SiOJ, B,', in which B,' may be either 
K,H or KH,. 

Betgers" suggests molten phosphorus and a solution of phosphorus 
in CS, as media for use in determining the indices of refraction in 
highly refracting substances. A tiny fragment of the phosphorus may 
be melted between two object-glasses, when it spreads as a thin sheet 
between them, and, upon cooling, remains transparent. Its refractive 
index is 2.144. That of a saturated solution of the substance in CS, is 
1.96. 

Some time ago, Damour** suggested the name chloromelanite for one 
of the varieties of jade found in ancient implements. He discovers qow 
that the material contains garnets and pyroxene. It thus resembles 
the rock eclogite. The pyroxene from a Mexican specimen is composed 
as follows : 

SiO, A1,0, Fe,0, CaO MgO Na,0 Total Sp. Gr. 
56.57 17.21 8.86 4.44 2.12 10.70 = 99.90 3.37 

Nordenskjold'^ has begun the study of snow crystals. The first con- 
tribution to his discussion is a series of handsome photographs of 
a large variety of flakes, including prismatic, stellar and other forms 
«ome of which contained liquid enclosures at the time of their fall. 

» lb.. XVI, p. 10. 

" lb , XVI, p. 16. 

" Ball. Am. Chem. Soc., XV, May, 1893. 

** Neues Jahrb. f. Min., etc., 1893, II, p. 130. 

"Bull. Soc. Franc. Min., XVI, p. 67. Cf. also foot-note No. 14. 

«Ib., XVI, p.69. 

BeprirUed from The American Naturalist, May let, 1894,, 
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MINERALOGY AND PETROGRAPY.' 

Eleolite Rocks frpm Trans-Pecos Texas. — In a receHl 
report on Trana-Pecos Texas Osann* gives a frw brief notes on the 
igneous rocks of the region. The most interesting points in the arti- 
cle, which, on account of the short time allowed the author to prepare 
it, is little more than a collection of notes, refer to the alteration of 
limestones by granite and the production of a rock composed almost 
exclusively of calcium silicates; to the existence of eleolite syenites and 
phonolites in the Davis Mountains ; to the occurrence of a tourmaline 
schist in the Van Horn Mountains, and of altered diabases and 
squeezed porphyries in the Carriso Mountains. The eleolite syenite 
is a fine grained, light colored rock with the typical trachytic struc-- 
ture. It contains orthoclase, eleolite and olivine as phenocrj sts and 
sodalite, aegyrite, malacolite, hornblende, arfvedsonite and the rare 
minerals ainigmatite, laavenite and pyrrhite in its groundmass. The 
olivine is nearly colorless in thin section. It usually plays the part 
of a nucleus around which the other dark components have crystal- 
liased. The pyroxene occurs in two generations. The amphibole» 
are also in two generations, and often these and the pyroxenes are 
intiergrown with their e axes and clinopinacoids coinciding. Ainig- 
matite is common in the rock, laavenite and pyrrhite are rare. The 
phonolites fall into two types. Those of the first type are charac- 
terized by their fine grain, by the abundance of needles and grains of 
aegyrite in their groundmass, and. the absence from them of amphibole 
and other accessory components. In the rocks of the second type are a few 
phenocrysts of feldspar and of nepheline, the latter of which are often 
bordered by a dark corona of bisilicates. The most prominent of these 
are aegyrite and malacolite anong |the pyroxenes and among the 
amphiboles a variety with a strong pleochroism as follows : ^=dark 
greenish blue; £=:dark * grayish brown; C=]ight yellowish brown. 
Cutting the eleolite syenite are dykes of tinguaite, monchiquite^ 
alnoite, ouachitite, and a rock to which the author gives the name 
paisanite, since it was found in Paisano Pass in the Davis Mountains. 
This new rock consists of a few phenocrysts of quartz and of sanidine 
in a dense white matrix spotted with blue hornblende whose optical 
properties show it to be riebeckite. The white matrix is composed of 

'Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
•Fourth Ann. Rep. Greol. Survey of Texas, p. 123. 
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intergrowths of albite aud orthoclase cemented by granophjric quartz. 
It is unfortunate that the author cannot further pursue the studies so 
auspiciously begun. 

The Differentiation of Rock Magmas* — In a recent number 
of the Journal of Oeology are two contributions relating to the 
theory of the differentiation of rock magmas. One, by Iddings,* 
is a simple statement of the nature of the phenomena that have 
led to the proposal of the theory. The article does not discuss 
the causes of the differentiation of magmas except in general terms, 
but it deals with the facts that seem to indicate that such a differentia- 
tion of a homogeneous magma into unlike parts is alone capable of 
accounting for the great differences observed in the various rocks 
emanating from a single volcanic center, and in different portions of 
the same rock mass. The second article, by Backtsr^m^ was written 
to call attention to the difficuly of explaining magmatic differentiation 
upon Soret's principle, which applies, so far as we know, only to dilute 
solutions, and effects only the proportions existing between the solvent 
and the dissolved body in different portions of a solution. The author 
prefers to consider rock magmas as mixtures of liquids, some of which 
are less soluble in others at certain temperatures than at certain dif- 
ferent temperatures. Hence if a homogeneous magma cools to a 
temperature when some of its constituents become difficultly soluble in 
the mixture of the others, it will become separated into parts possess- 
ing different compositions — liquation will ensue. Thus basic concre- 
tions are sometimes formed in acid rocks, and the acid and the basic 
lavas of Iceland occur in numerous flows, side by side, while interme- 
diate rocks are absent. 

The Old Volcanics of South Mountain, Pennsylvania. — 
Miss Bascom' has examined with great thoroughness the acid volcan- 
ics of South Mountain, Pa., whose existence was made known to the 
geological public a yeai^ ago, and has described briefly the results of 
her study. These volcanics exhibit many of the features of modern 
rhyolites in spite of the fact that they have undergone profound 
alteration since their eruption. Fluidal, micropoicilitic, spherulitic, 
axiolitic and lithophysal structures are noticed in the various sped- 

»Jour. GeoL, Vol. I, p. 833. 
*Ib., VoL I, p. 773. 
^Jour. Geol., Vol. I, p. 813. 
*Amer. Jour. Sci., XLIV, p. 482. 
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mens ; perlitic parting is occaaioDally detected in them ; amygdaloidal 
phases are not uncommon, while tazitic and trichytic structures are 
frequently met with. The original components of many of the South 
Mountain rocks have entirely disappeared and in their place are now 
found only quartz, epidote, magnetite and leuooxene. These minerals 
are evidently secondary and yet in some specimens they are associated 
in micropoicilitic intergrowths, thus indicating to the author the 
secondary origin of this structure in the present instance. The 
spherelites in the rocks under consideration are often imbedded 
in a base that was formerly a glass, though it is now a holocrys- 
talline quarto-feldspar mosaic, which must necessarily be of the 
nature of a devitrification substance, since the mosaic is crossed by 
delicate perlitic partings. The rocks of the region are thus compara- 
ble with the lava flows of more recent age. Some of them were obsid- 
ian, others were lithoidal rhyolites and others holocrystalline rhyolites. 
The structure of the obsidians is now microcrystalline in consequence 
of the alteration or devitrification processes to which they have been 
subjected. They are now felsites or microgranites, but their micro- 
granitic structure is not original. It is the result of devitrification. The 
author would therefor nut call the rock a microgranite,nor an obsidian, 
but would designate it as an apobsidian or an aporhyolite, indicating 
that it was once an obsidian which has become devitrified — the prepo- 
sition signifying that the rock to which it is prefixed has undergone 
alteration of a specific nature. 

Another Occurrence of Websterite. — Another occurrence of 
the basic rock websterite is reported by Harker^ from Fobello, Lom- 
bardy, Italy. The rock is a dark aggregate of black diallage mould- 
ing smaller grains of hypersthene. In thin section the diallage is col- 
orless. An eclogite from Port Tana, Norway, consists of garnets 
holding inclusions of cyanite, omphacite and zircon, imbedded in 
a groundmass composed chiefly of colorless omphacite and quartz, in 
which lie phenocrysts of idiomorphic enstatite, A garnet smphibo- 
lite from Sutherland, England, a quartz diorite from Viti Leon, Figi, 
and a uralitized gabbro from £na, Tonga Islands, are also described 
by the same author. 

Petrographical News. — ^The nickel ores of Sudbury, Ontario, 
like those of Norway and Sweden, are associated with gabbro and 
norite, along their contact with other rocks. The ores are supposed by 

^Geol. Magazine, VIII, 1891, p. 1. 
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Vogt' to be oenoentratioiu from the magma that yielded the gabbro 
aioce the olivine of this rock often oontains small percentages of 
nickel and other comparatively rare metals. The principal ore is a 
nickel marcasite with 3 — 5.5 per cent Ni. The same author describes 
a nickeliferous pjrite from Beiem, Norway, whose density is 4.6, crys- 
Callization regular and hardness 4. It is not magnetic. 

A peculiar quartz-porphyry consisting of quartz phenocrysts and 
crystals of apatite and an altered mineral supposed to be enstatite 
imbedded in a very fine grained weakly doubly refracting groundmass, 
which is water clear in thin section except where bespattered with dust 
inclusions or amorphous iron oxide, is mentioned by Hornung* as 
probably forming a sheet among the diabases and clay slates near 
Stalberg in the Harz. 

Since many of the Maryland granites enclose fragments of other 
rocks that have su£bred contact metamorphism, and since their micro- 
scopic constituents possess the characteristics of substances that have 
solidified from fusion, while the rock masses are intrusive in other rocks 
Keyes^^ believes be is justified in regarding them all as eruptiye in 
origin. • 

Piedmontite from a new American Locality* — The rhyo- 
lites" of the South Mountain region in Pennsylvania and Maryland 
are characterized by their pink or bright red color, which, according to 
Williams," is due to the large quantity of piedmontite in them. This 
rare manganese epidote occurs as a constituent in the rock mass, as 
radiating fibres filling veins and as well terminated crystals enclosed 
in scheelite occupying cavities in the rock. The latter were well 
enough developed to i^ord material for optical study. The elongation 
of the crystals is parallel to b. Their pleochroism is ii=yellow; JB= 
amethyst ; C=carmine. Optically they are identical with piedmontite 
from other localities. An analysis gave (after correcting for quartz) : 

SK), A1,0, Ce,0, R,0, Fe,0, Mn,0, MnO CaO MgO K,0 Na,0 H,0 CuO PbO Totol 
^,37 22.07 .89 1.52 4.78 8.16 2.28 18.83.30 .81 .27 2.48 .18.17=100.06 

a result indicating that the South Mountain mineral is intermediate in 
composition between allanite, true piedmontite and mangan-epidote. 

"Norgee Geol. Undenog., 1892. 
•Min. u. Petrog. Mitth., XIII, p. 373. 
>»BuIl. Geol. Soc. Amer., Vol. IV, p. 299. 
^^Ameiican Naturalist, March, 1893, p. 273. 
"Amer. Jour. Sci., 1893, XL VI, p. 60. 
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The mineral, when in the groundmaas of the rhyolite is often associa- 
ted with a pale rose epidote (mthamiie) and the common green 
Tariety, the latter in some cases surrounding the piedmontite. All of 
the epidotes are supposed to be of secondary origin. 

Some American Minerals. — ^The interesting mineral rowlandiie 
from Llano Co., Texas, to which reference has already been made in 
these notes, has recently been described by Hidden and Hillebrand". 
Its color varies from bottle green to a pale drab green 'shade. It is 
more vitreous than gadolinite, is transparent in thin splinters and it 
weathers to a waxy brick red substance. The mineral is isotropic. Its 
hardness is 6 and its density 4.515. An analysis gave : 

SiO, X ThO, Ce,0, La,0,«tc. Yt,0,etc. FeA FeO MnO CaO 

26.04 .89 .59 5.06 9.34 47.70 .09 4.39 .67 .50 

MgO Alk H,0 CO, Fl P.O. Total— 0=F 

1.62 .28 .24 .34 3.87 tr =101.12—1.63 = 99.99. 

Disregarding the 00, and CaO and reducing the rare earths to a hypo- 
thetical one with the molecular weight of the yttrium group the for- 
mula becomes 8i, Yt, Fe PIA* or Fe (YtF), Yt, (Bi,0,)r 

Transparent xemtUne in small crystals associated with muscovite in a 
quartz pocket is reported by Hidden^* from near Sulphur Spring, 
Alexander Co., N. C., and a green variety of the same mineral from 
the Brindletown gold district, Burke Co., in the same Stale. The 
green xenotine has been found only in the gold gravels, forming the 
interior portions of some of the rough brown crystals intermingled 
with the sand. It is thought to be original substance from which the 
brown material was derived by weathering. An analysis of the green 
mineral indicates a complicated composition : 

8i0, ZrO UO, ThO, A1,0, Fe^O, (La Di),0, (Yt Er),0, CaO P,0, F H,0 
3.46 1.95 4.13 tr .77 ,65 .93 56.81 .21 30.31 .06 .57 

In a paper entitled " Minerological Notes " Moses^^ describes pyriie 
crystals from a cavity in limestone at King's Bridge, N. Y. The 
crystals are octahedral in habit, with the octahedral faces striated par- 
allel to 00 Oao and oo 02. On the diploid and pyritoid faces the stria- 
tions are parallel to their intersections, while the cubic faces are unstri- 

^'Amer. Joor. Sci., XLVI, 1893, p. 208. Cf. also Amer. Nat., 1893, p. 248. 
"lb., XLVI, 1893, p. 254. 
"lb., XLV, 1893, p. 488. 
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ated. The same author^* has analyzed eitringite from the Luckj Cu8» 
Mine, Tombstone, Arizona. The mineral is in aggegrates of radiating^ 
fibres resembling in appearance a fibrous pectolite. These fibres are- 
doubly refracting and have apparently a parallel extinction. The- 
analysis of selected material gave : 

SiO, A],0, CaO 80, H,0 at lia'' Loss at red heat Tota) 

1.901 10.157 25.615 17.675 33.109 10.872 = 99.329^ 

« 

Reduced, these figures correspond with the formula 

2 [(Hi4 Ca Al,) OJ, S0,+8 H,0. 

Pentlandite occurs at the Sudbury Mine in Ontario, intergrown with 
massive pyrrhotite. Penfield finds" its density to be about 5, and its- 
composition : S =33.42 ; Fe = 30.25 ; Ni = 34.23 ; Co = .85 ; gan- 
gue = .67. This corresponds to (Fe Ni) 8, in which Fe : Ni = 1:1.32, 
The three supposed new sulphides folgerite, blueiie and wharUmite' 
described by Emmens from this locality are thought by Penfield to be 
nickelif^rous pyrite (blueite and whartonite) or mixtures of pentlan- 
dite with some impurity (folgerite). 

Hidden reports^' two new localities for gem turquoise. One is in the- 
Cow Springs district of Grant Co., N. M., fifteen miles south of the* 
Azure Mining Company's claim in the Burro Mountains, and the 
other is 150 miles east of the Burros in the Jarilla Mountains, Dofia 
Ana Co., in the same State. Both localities were formerly worked by 
the natives. The matrix of the mineral in both cases is a trachyte- 
traversed by fissures filled with quartz, limonite, kaolin, jarosite and 
other minerals. The kaolin is the result of alteration of the trachyte^ 
and the turquoise is regarded as a further alteration product of the 
kaolin. 

A list of the minerals known to occur in Michigan is given by Hub- 
bard.^* Among these is a talc which the author calls beaeonite. It 
occurs in fibres like those of asbestus, with an index of refraction == 
1.5-1.6, an optical angle 2V = 60'', and a density of 2.74-2.88 
Their composition as found by Packard is : 

>«Cf. alflo Zdts. f. Kryst, XXII, p. 16. 

"lb., XLV, 1893, p. 493. 

"lb., XL VI, 1893, p. 400. 

»Bep. State (Mich.) Board of Geol. Survey, Lansing, 1893, p. 171. 
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SiO, Fefi, . FeO MnO MgO Ign Total 
69.72 8.67 .64 26.42 4.13 = 99.58 

corresponding to H, (Mg Fe), (SiOJ,. 

A piok vitreous zoieite found at the Fiat Rock Mine, Mitchell Co., 
N. p., associated with monazite and allanite, has been analyzed by 
£akins.*° Its composition is : 

SiO, A1,0, Fe,0, MnO CaO H,0 Total 
. .38.98 31.02 4.15 .23 23.80 2.03 = 100.21 

Specimens of eacoxenite from six localities have been examined opti- 
•cally by Luquer'^ All the crystals show parallel extinction, and a 
few of the larger ones appear pleochroic in orange and light yellow 
tints. From a few measurements the approximate axial ratio 1: .75 
was calculated. 

The heulandite^ from McDowell's quarry. Upper Montclair, N. J., 
crystallizes in forms agreeing essentially with those of crystals from 
Baltimore. 

The material of the pale green crystals of muscovite from the dolom- 
ite of King's Bridge, N. Y., is a mica of the first order. Its appar- 
ent axial angle is 2E = 62° 11', 2E = 60° 37'. 

Mineral Syntheses. — ^The ferrous bye-products of aniline facto- 
ries at Laar, near Ruhort, Westphalia, when dumped upon the ground 
to dry, are so rapidly oxidized that 'the heaps soon become too hot to 
handle. The material hardens and assumes a metallic lustre." On 
the walls of cavities within it crystals form whose habit is that of 
hematUe but whose composition indicates an admixture of hematite 
with magnetite. 

Upon heating to 1200° in a graphite crucible for several hours, one 
part of titanic iron and two and a half parts of pyrite, Michel'* 
obtained a crystalline mass with the properties of pyrrhotiie. This is 
£lled with vacuoles on whose walls are implanted tiny crystals of ru^t/d 
with the characteristics of the natural mineral. 

Maniicellite in well developed acicular crystals is reported by von 

»Amer. Joar. Sci., 1893, XL VI, p. 154. 

"lb., 1893, XLVI, p. 164. 

''A, J. Moses: School of Mines Qaart., XIV, p. 326, 

*>Zdts. d. deatsch. geol. Ges., XLV, p. 63. 

»*Bull. Soc. Franc, d. Min., XVI, p. 37. 
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GumbeP as existing in the slowly cooled silicate slags from the lead 
furnace at Friehung near Vilseck in Bavaria. 

•V. Groldschmidt* calls attention to the advantage of glass over 
charcoal in securing sublimates of volatile substances arising during 
blowpipe analysis. He also gives the description of an apparatus^ 
which enables the manipulator to reduce his metallic compounds upoa 
charcoal and collect their sublimates upon ordinary object glasses. 

»Zdt8. f. Kryst, XXII, p. 269. 
«Zeit8. f. Kryst., XXI, p. 329. 

Repritited from The American Naturalist, June lat, 189 4. 



}M«.] Minmrate^. 597 



MINERALOGY.* 

Contributions to Swedish Mineralogy, Part I: — In this 
'ptLper Sjogren' has given in English a very interesting series of crys- 
tallographical studies. The well known but rare aziniie from Nord- 
marken is reexamined. In addition to the tabular crystals described 
by Hisinger and v. Rath's prismatic type, a third type of smaller 
crystals is identified having neither the tabular nor the prismatic hab- 
its and highly modified. Hedyphane which is closely related chemi- 
cally to the members of the apatite group, particularly mimetite, has 
been supposed to possess monoclinic symmetry on the basis of Des 
Cloiseaux's determination in 1881. Sjogren has examined crystals 
from the Harstigen mine in Wermland and finds that both crystal lo- 
graphically and optically hedyphane is hexagonal. The crystals 
examined exhibited the forms oP, oo P, P, JP, 2P, P2, 2P2, and clear- 
ly belong to the apatite group. Another member of the apatite group 
is discovered in Sjogren's new mineral svabite, which occurs inschefier- 
ite at the Harstigen mine. Svabite is a hydrous calcium arsenate of 
the composition indicated by the formula HO Ca^ As, O^, in which the 
hydroxyl appears to be part replaced by chlorine and fluorine. The 
mineral is crystallographically like apatite and exhibits the forms 
00 P, P, P2, oP. The same mineral was found at Jacobsberg, enclosed 
in hausmannite. A very exhaustive study is made of the minerals of 
the humite group, all of which axe found at Nordmarken. No less 
than 29 forms were observed on chondrodite from this locality, and 
these include the six new forms, +}P,— tP,4-iP,— ♦P*,+P2— APf- 
The humite of the locality showed 20 and the clinohumite 26 forms, all 
of which have been observed on Vesuvian crystals. A probable 
fourth member of the humite group which occurs at Nordmarken, is 
aihiounced in this paper. Three new analyses of longbanite are con- 
tributed, on the basis of which the formula of the mineral is given as 
laSbA n Fe, 0,p R^R"0, in which R'^=Mn and Si, and R"=Mu,Ca, 
and Mg. The symmetry of the mineral ia shown to be rhombohedral, this 
and the ehemical constitution indicating its isomorphous relation with 
hematite and ilmenite. Adelite is the name given to a new basic 
arseniate from Nordmarken, Jacobsberg and Longban, having the for- 

^Edited bj Dr. Wm. H. Hobbe, University of Wisconsin, Madison^ Wis. 
'Bull, of the Geol. Inst, of Upwda, I; Na 1, (1892), pp. l-d4, pl». I-IY. 
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mula 2CaO, 2MgO, H,0, Asfiy The symmetry of the mineral is 
monoclinic and its relationships, both chemical and crystallographi- 
cal, are with triploidite, wagnerite and sarkinite. 

Optical Methods : — FriedeP has devised a new method for deter- 
miniug the double refraction in thin sections of minerals on the stage 
of the ordinary petrographical microscope. The method makes use of 
the quarter undulation mica plate. The nicols are crossed and the 
slide is raised a short distance above the stage on thin blocks, so as to 
allow of the introduction of the mica plate between the slide and the 
stage. The stage is now revolved until the directions of extinction 
make 45^ with the principal sections of the nicols. The mica plate is 
introduced below the slide and carefully turned without moving the 
stage until that portion lying outside the mineral plate is extinguished. 
By now revolving the polarizer, the mineral can be extinguished or 
given the same illumination as the mica plate. The observations are 
made in monochromatic light. If the positive direction of the mineral 
plate passes through the upper right quadrant of the field and the 
positive direction of the mica plate coincides with the vertical cross 
hair, the polarizer should be revolved to the right, the angle f required 
to produce extinction, and the angle ^^ required to produce equal 
illumination of mineral plate and mica plate, yielding <p the difference 
in phase produced in the mineral section. The formulas are ^=fi 
and t/>=2^y The greater part of the paper is devoted to methods of 
evaluating errors in the process. 

Harker^ has determined trigonometrically the values of the extinct- 
ion angle in prismatic cleavage flakes of augite and hornblende, as 
dependent on the optical angle and the extinction angle in the plane 
of symmetry. His tables of values will be convenient for reference, 
but as he points out, the variation in the values with 2V is not great 
enough to determine the optical angle from measurements of the pris- 
matic and ciinopinacoidal extinction angles. 

* Isotypism : — Binne^ compares crystals of the metals with crystals 
of their oxides, sulphides, hydroxides and haloid compounds. He 
•points out that in this comparison we find strikingly close relation- 
ships between bodies markedly different chemically, and these relation- 
ships do not consist simply in identity of crystal symmetry, but in 

'Bull. Soc. Fran?. Miii6r., XVI; 19 (1893). 

♦Min. Mag., X (No. 47), p. 239. 

^Neues Jahrb. f. Min., etc., 1894, (I) pp« 1-^5. 
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close approximation to a type ae regards crystal shape (Krystallgestalt) 
and interfacial angles. Even when the symmetry of two substances is 
not identical, be makes comparison of the crystal shape as, e. g., between 
a cube and a rhombohedron with polar edge approaching 90^. The 
author distinguishes seven types as follows ; I regular type (isometric), 

II magnesium type (hexagonal and pseudo-hexagonal — orthorhombic), 

III arsenic type (rhombohedral), IV quartz type (hexagonal tetarto- 
hedral), V 'a tin type (tetragonal), VI rutile type (tetragonal and 
pseudo-tetragonal — orthorhombic), VII fi tin type (orthorhombic and 
pseudo-orthorhombic— monoclinic). Every group but the fourth con- 
tains metals and this type Rinne considers as derivable from the third 
or arsenic type. Many oxides, etc., have their crystal forms to some 
extent indicated in the forms of their contained metah. The term 
isotypism is proposed to describe these crystallographical relations 
between members of different divisions of the chemical mineral system. 
The author further states, *' It must now be accepted as a fact that such 
substances " (elements, oxides, sulphides, haloid salts, and even silicates, 
which have been grouped together under his various types) *' possess 
equivalent or very similar crystal forms, and it follows that the chemical 
differentiation into elements, oxides, salts, etc., finds no crystallograph- 
ical expression, and therefore no independent, certain conclusion as to 
the chemical group to which a compound belongs can be drawn from 
its crystal form." 

Lamellar Structure in Quart2z Crystals. — In an " additional 
note on the lamellar structure of quartz crystals and the methods by 
which it is developed, " Professor Judd' describes and figures a remark- 
ably beautiful instance of lamellar structure in quartz, in which he 
sees a close analogy with the *' rippled fracture " which he finds can be 
produced in quartz crystals by breaking them in a powerful vice along 
a plane perpendicular to the optic axis. The appearance of such 
fractures is very much like that of '* engine-turned surfaces." This 
appearance is caused by ridges following the planes R and -R, which 
are often curved and die out in the manner of plagioclase lamellae. 
From a study of the lamellae in an equatorial section of quartz sup- 
posed to be one of those investigated by Brewster, Professor Judd con- 
cludes that quartz is dimorphous. What he calls *' stable quartz " 
shows no tendency to assume a lamellar structure, whereas '* unstable 
quartz " constantly exhibits such a tendency. The latter variety is 
usually amethystine. The lamellae consist of alternating bands of 

'Min. Mag., X, p. 123. 
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right and left handed qumrU. When they ase bent or difturbed they 
funiiab biaxial interference figoree. Many cryetala are oompoaed of 
both stable and unstable qaarti» the relatiye poeitiona of which show 
some rektion to the symmetry of the ciystaL Such crystals, or crys- 
tals composed entirely of unstable quartz, have the lamella induced 
by great mechanical stresses. The fu^t that the structure is only 
faintly induced and that very near tbe fracture in artificially crushed 
crystals, is explained by the short time during which the str«B b 
applied, permanent structure being produced only after a long applica- 
tion of the stress. 

Reprinted from The American Naturaliet, July Ist^ 1894^ 
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PETROGRAPY.* 

Contact Effects around Saxon Granites. — The effects t>f the 
granite and syenite of Lausitz, of the granidte of Markersbach and of 
the tourmaline granite of Gottleube upon the rocks through which 
thej cut in the Elbthalgebirge in Saxony, are concisely described by 
Beck.' The members of the phyliite formation and the beds of Cam- 
brian, Silurian and Devonian age, whatever may have been their 
nature, have all undergone contact metamorphieen near ther junction 
with the eruptives. During the process of alteration there seems to 
have been little addition of material to the metamorphosed rocks, as 
all the contact products when originating from the same member of 
the bedded series are the same, irrespective of the nature of the meta- 
morphising eruptive. The great variety in the contact products of the 
region is due solely to differences in the character of the originals of 
the altered rocks. The phyllites have been changed to 'Fruchtshiefer' 
and into andalusite mica schists, chlorite gneisses into biotite gneiss, 
and feldspathic quartzites into hornfels. The Silurian slates near 
the contacts have become hornstones and knotty schists, carbonaceous 
quartz schists have changed into graphitic quartzites, graywackes and 
marbles have been made crystalline, and the latter rock has in many 
cases been changed into a calc-silicate aggregate, which has been 
impregnated with ore masses, presumably originally in the granitite 
with which the limestones were in contact. Diabases and diabase 
tuffb in proximity to the intrusive rocks have been amphibolized. The 
Devonian rocks have suffered the same alterations as the corresponding 
Silurian ones, and in addition there has been formed a gneiss-like rock 
whose predecessor among the elastics is unknown. A large number of 
contact minerals are discussed at length by the author, chief among 
them being quartz, plagioclase, cardierite and graphite. The article is 
full of instructive suggestions though nothing of striking novelty is 
met with in it. 

The Schists of the Malvern Hills. — Callaway' has published 
a final summary of the conclusions based on seven years work in the 
Malvern Hills. He reiterates his belief that the schists of the region 

^Edited by Dr. W. S. Bajley, Colby University, Waterville. Me. 
*Min. u. Petrog. Mitth. XIII, p. 290. • 
*Quart. Jour. GeoL Soc., XLIX, p. 398. 
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are squeezed eruptives, and discusses the physical, mineralogical and 
chemical changes that have effected the alteration of the granites and 
diorites into gneisses and schists of various kinds. His conclusion 
that a sericite schist may be derived from diorite and that biotite is 
often an alteration product of chlorite are both of great interest. In 
the change of a massive into a schistise rock, the author states that the 
former " passes through the intermediate state of a laminated grit» 
which thus simulates a true sediment, the subsequent stages of alter- 
ation and cementation resembling the process of metamorphism in 
some bedded rocks." In the production of the foliation there is de* 
compoeitioo of the origin^ components of the massive rock and a re^ 
congtruction of new minerals largely from these decomposition pro^ 
ducts. In the Malvern Hill rocks orthodase haa been replaced hy 
quaxtz and musoovite, plagioclase by quartz and muaoovite, chlorite by 
biotite and white mica, and biotite by a white mioa. A number of 
analyse appear in the paper to illustrate the chernksai changes that 
have accompanied the phjrsical ones through which the respective 
rocke have passed. 

A Soda-Rhyolite from the Berkeley Hills, Cal. — In the 
Contra Oosta Hills near Berkeley, California, are occurrences of a 
volcanic flow that has been investigated by Palache,* who recognizea 
three facies of the rock. In the first, the poq>hyritic phase, pheno- 
crysts of quartz and feldspar are abundantly disseminated through a 
micro-graunlar aggregate of the same minerals. The second phase is 
characterized by the possession of numerous small spherulites in a 
glassy matrix, in which are a few small grains of magnetite and som« 
feathery aggr^ates of chalcedony. The third phase is a glass cod- 
tainii^tiny microlites of feldspar and grains of magnetite. Analyfiea 
of the different types indicate that the material of each type has the 
composition of a aoda-rhyolite. The spberulitie varieQr which is inter- 
mediate between the other two, in its acidity is composed as follows : 

SiO, AljO, Fe,0, CaO MgO K,0 Na,0 H,0 Total Density 
75.46 13.18 .91 .96 .10 1.09 6.88 .93 =99.50 2.42 

Diabases from Rio Janeiro, Brazil. — Sections from a series of 
twelve diabase dykes from Rio Janeiro, Brazil, have been investigated 
by Hovey,^ with some interesting results. The chemical composition 

*Bull. Dept. Geol. Univ. Cal., Vol. 1, p. 61. 
.*Min. u. Petrog, Mitth. XIII, p. 211. 
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of all the djkefi is practically the same. Their mineral composition 
and structure, however, vary. In the largest dykes the number of 
constituents discovered is much greater than in the smaller ones. They 
embrace the usual diabase components with the addition of a light col- 
ored sahlitic pyroxene differing from the sahiite of Sala in the value 
of its optical angle. In the Brazil mineral £^=82^ 39^, while in the 
fiala mineral it is 112^ 3(/. It is the oldest constituent of the rock 
after magnetite, and, consequently it is that which approaches most 
nearly to being idiomorphic. The structure of the lai^ dykes is 
gabbroitic and ophitic, whereas that of the small ones is porphyritic 
and hyalopilitic, with the pyroxene figuring as the phenocrysts. 
Quartz is sot uncommon in the coarser rocks and granophyric inter- 
growths of quartz and feldspar are frequently met with. 

The New Island off Pantelleria — A Correction. — In these 
notes for Decembei' last, the statement was made concerning the 
material of a recent eruption near Pantelleria, that it consisted of loose 
blocks and of lava. Mr. G. W. Butler of Chertsey, England, cor- 
rects this statement in a recent letter to the writer and declares that the 
new island formed during the eruption was composed entirely of loose 
feooliaceooe bombs, which disappeared a short time after the eruption 
ceased.^ 

Petrographical Provinces. — Iddinget* gives a brief and, conse- 
quently, a tantalizing account of the old volcano of Crandall Basin in 
the Absaranka Bange of Moaataios intiw YeUowetooe National Park, 
that has been eroded in a manner to give a good section of the cone 
with the dykes and flows radiating from it. The different rock types 
mentioned in the paper are simply alluded to, a full account of them 
being promised later. The author's conclusion from his study is to the 
e^ct that we have here proof that the texture of rocks and their! min- 
eral composition is more directly dependent upon the rapidity with 
which the rocks cooled, than upon the pressure to which they were 
subjected during their solidification. The differentiation of rock mag- 
mas is also well shown in the case of the volcano studied by the pro- 
duction of many individual rock types. 

Upon comparing thirty-nine of the best analyses of rocks occurring 
in the eruptive areas around the Bay of Naples, Lang" concludes that 

'American Naturaust, Dec., 1893, p. 1088. 
'Cf. also G. W. Butler ; Nature, April 21, 1892. 
*Joar. Geol., Vol. 1, p. 606. 
*ZeitB. d. deatech. geol. Gee. XLY, p. 177. 
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there are here three independent volcanic centers, represented respect- 
ively by Ischia, Vesuvius and Mt. Nuovo. That thej are on different 
volcanic fissures is indicated by the differences in the character of the 
lavas extruded from them, especially in their sodium and calcium con- 
tents. At each center each magma became differentiated, and this dif- 
ferentiation explains the variety of the rock types discovered in each. 
'A study in the consanguinity of eruptive rocks' is the title of an 
article by Derby*^ in which is shown the fact that the occurrence of the 
eleolite syenites, phonolites, monchiquites and other related rocks in 
Brazil, point to the correctness of the notions of differentiation and 
consanguinity as explanatory of the existence of different phases of 
eruptive rocks within the same volcanic sphere. The author also shows 
that, while not having formulated the theory, its principle has been 
the guide in his work on the Brazilian rocks. 

Miscellaneous. — Upon examining spherulites of lithium phos- 
phate between crossed nicols, McMahon" finds that some of the group- 
ings present apparently miaxial crosses which remain fixed in position 
during a complete revolution, while in others the cross breaks up into 
two hyperbolic branches resembling those of biaxial optical figures. 
The phenomenon, the author regards as due to molecular strains that 
affected the spherulites at the time of their crystallization. 

^"Jour. GleoL, Vol. 1, p. 679. 
'^Mineralogical Magazine, X, p. 229. 

Reprinted from The American Nataraliet^ July, 1894. 
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MINERALOGY.* 

Friedel's Cours de Mineralogie.' — The first part of a text-book 
of mineralogy by Charles Friedel covers the field of general miDeral- 
ogy. In the preface it is stated that a second part, devoted to special 
or descriptive mineralogy, will be prepared with the assistance of M. 
George Friedel, the author's son. The book does not claim to be, the 
author states, a treatise on crystallography or crystal physics, but a 
practical method of determining minerals on the basis of their mor- 
phological, physical, and chemical properties. It is intended for the 
use of those 'students who are preparing for the examinations for 
lioentiate in physical sciences, and should therefore be adapted to the 
needs of college students. 

The book contains 416 pages with the subject matter distributed as 
follows: introduction (giving history of sdenoe and fundamental 
definitions, 16 pages); organoleptic properties, 16 pages; crystallo- 
graphy, 238 pages ; physical (and optical) properties, 59 pages ; chem- 
ical composition occupies the remainder of the book and includes the 
divisions, blowpipe methods, mineral synthesis, and mineral classifica- 
tion. Under organoleptic properties are included among others, 
structure, color, lustre^ density, external form (with a consideration of 
pseudoniorphs), hardness, and streak. In treating crystallography 
eight pages are devoted to an exposition of Hauy's thearie des dieroiaM-- 
merUe. Thb is followed by sections on the law of rational indices 
and symmetry. After deriving the crystal systems, the author gives 
eight pages to an exposition of Bravais's theory of crystal structure. 
No mention is made of the work of later writers on this subject, and 
throughout the book a tendency to utilize mainly the work of French 
writers seems manifest. The difficulties of translating Levy's symbols 
into those of Weiss, Naumann, Dana and Miller, makes it necessary 
to devote thirty-seven pages to crystallographic notation. Twelve of 
these are consumed by a table giving the equivalents of Levy's sym- 
bols in the other notations. An usually large amount of space for a 
book of this sost is devoted to the representation of crytals, but thoae 
which illustrate the book are very poor. Many of the figures are not 
merely carelessly, but incorrectly drawn. Crystals having a principal 

^Kaited by Dr. Wm. H. Hobba, Univemty of Wiflcooain, MadisoD, Wk. 
Kk>iira de min^ralogie profess^ a la faculty des sdenceB de Paris, par Charles 
Friedel. Min^ralogie g^n^rale, pp. -iii and 416. Paris, 1899. 
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axis are geoerallj lopsided. Figures 70, 138, 224, 255 and 322 are a 
few of the incorrectlj drawn crystals. Another bad feature of the 
illustrations is that crystals are not always properly set up but are seen 
from all directions. The best portions of the work are those which 
treat optical mineralogy and mineral synthesis. The former is treated 
without mathematics and in a simple and practical manner. The 
section on the classification of minerals is very unsatisfactory. What 
•purports to be a history of the subject is given. The systems mentioned 
are those of Werner, Hauy, Beudant, Delafosse and Dana. Groth's 
system is not mentioned nor is that of any other modern Grerman 
mineralogist. A considerable number of pages is devoted to detailed 
lists of minerals as they appear in the schemes of Werner, Delafosse, 
and Dana. With the exception of the latter, which Friedel adopts as 
the one most in harmony with the present state of the science, these 
lists seem out of place. The book is not provided with an index, but 
has a somewhat extended table of contents. 

As a text-book the work is subject to criticbm on account of its 
classification and arrangement of subject matter, its lack of perspec- 
tive in the treatment of the difiTerent divisions of the subject, its ten- 
dency to utilize mainly French investigations and systems, and its 
faulty illustrations. 

Relation between Atomic Weight and Crystal Angles. — 
In a paper entitled, " Connection between the Atomic Weight of con- 
tained metals and the magnitude of the angles of crytals of isomor- 
phous series, a study of the potassium, rubidium and csesium salts of 
the monoclinic series of double sulphates R,M (SO J, 6 H,0," Tutton* 
has given the results of a most careful and thorough crystallographi- 
cal study of an isomorphous series of salts, to determine the kind and 
degree of effect which the difiTerent bases exert upon the crystal angles. 
The results are very interesting since they seem to show a relation be- 
tween the atomic weights of the contained bases and the crystal 
angles. The work involved no less than 9,500 measurements. The 
crystals were obtained by slow crystallization from cold solutions and 
ten good crystals of each salt were selected for measurement from a 
dozen or more difiTerent crops. The double salts of the formula R,M 
(SO4), 6 H,0 containing as univalent metals either potassium, rubid* 
ium, or caesium, and as bivalent metals either magnesium, zinc, 
iron, manganese, nickel, cobalt, copper, or cadmium, were always pre- 

'Jour. Chem. See. London, Trans., Vol. LXIII, (1893), pp. 337-423. 
46 
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pared by mixiDg solutions of the two simple sulphates in equal molec- 
nilar proportions. The study shows that the bivalent metal exerts no 
appreciable effect on the crystals, the predominant effect being due to 
the univalent metal present The crystals of the potassium, rubidium, 
and caesium salts have each a peculiar habit, that of the rubidium be- 
ing intermediate between the other two. The axial angle fi increases 
from the cnsium, through the rubidium to the potassium salt, its value 
in the rubidium salt being midway between the values in the csesjum 
and potassium salts. This is in close correspondence with the differ- 
ences between the atomic weights of those bases. Tutton says '' The 
relative amounts of change brought about in the magnitude of the 
axial angle by replacing the alkali metal potassium by rubidium and 
the rubidium subsequently by ciesium, are approximately in direct 
simple pro{)ortion to the relative di&rences between the atomic 
weights of the metals interchanged." The other crystal angles of the 
rubidium salts are likewise intermediate in value between those of the 
potassium and csesium salts, but they do not show the same relation to 
the atomic weights of the alkali bases, the maximum deviation from 
such a relation being found in the prism zone. As these angles are for 
rubidium nearer to those of potassium than to those of csesium, the 
author thinks that as the atomic weight of the alkali metal introduced 
gets higher, the effect of the metal on certain angles increases beyond 
a mere numerical proportion. Professor Tutton announces that this 
conununication will be followed by another, which will discuss the 
changes in the optical constants of the crystals due to the same chemi- 
cal substitutions. 

Spangolite from Cornwall. — Miers^ has found in a collection of 
Cornwall minerals presented to the British Museum, small crystals of 
the new mineral spangolite described by Penfield in 1890. The Corn- 
wall crystals show the hexagonal prism, pyramid, and base. Their 
association is remarkably like that of Pen field's spangolite, as they 
occur with cuprite and its alteration products. From the characters 
of the associated liroconite and clinoclase, Miers thinks that there can 
be no doubt that the specimen is from St. Day, near Redruth. 

Eudialite from the Kola Peninsula. — ^The occurrence of eudia- 
lite in the nephelene syenite and pegmatite of the Lujawr-Urt and 
Umptek in Russian Lapland, recently mentioned by Ramsay, has 
now been studied in detail.^ The crystals have developed on them the 

*Neaefl Jahrbuch, 1893, II, 174. 

•Neaes Jahrbuch, BeU. Bd., VIII, (1893) 722. 
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forms B» — iR, iR, — ^2R, oo R2, odR, and oR. The axial ratio is aic 
=1:2.1072. The mineral has good oleavage parallel to the base and 
one varying from yery good to poor runs parallel to the second order 
prism. The color is usually cherry to garnet red. The crystals are 
specially interesting because of a marked zonal structure and of a 
diyision into sectors having differences in double refraction. Some of 
these sectors have positive and others negative double refraction. Like 
the eudialite from Magnet Cove the crystals axe optically anomalous, 
sometimes having biaxial character with optical angle as large as 16^. 
On heating the sections of the crystals to a temperature at which 
boracite had become isotropic, all the sectors of the field seemed to 
give negative double refraction. Ramsay finds evidence that the diffar- 
ent zones of the mineral possess difierent specific gravities as well as 
different double refraction, and he considers this to be due to isomor- 
phous growth together of eudialite and eucolite. He shows that as 
regards axial ratio, specific gravity, double refraction and optical char- 
acter, there is a gradation from the eucolite of Aro through the eudia- 
lites of Umptek and Kangerdluarsuk to the eudialite of Magnet 
Cove. 

Reprinted from The American NatwraliM, August let, 1894^ 
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PETROGRAPY.* 

The Ejected Blocks of Monte Somma. — Johnston Lavis' 
has begun ft thorough dtudy of the ejected blocks of Monte Somma, 
Trith especial reference to their petrography and the nature of the 
metamorphic changes that have been produced in them by the lavas 
by which they were enclosed. The druse minerals of the blocks have 
long been known, but their nature as rocks has been left uninvestigated. 
The author proposes to study in detail about 700 specimens of the 
blocks, including many varieties. He b^ns by describing some 30 
that were originally stratified Cretaceous limestones containing carbon- 
aceous material. The first stage in their alteration seems to be the con- 
yersion of bituminous substance into graphite, and the crystallization 
of the rock into marble. The crystallization has not destroyed the 
•original bedding bands, nor the most delicate structures exhibited by 
them, hence it is assumed that fusion or softening of the rock did not 
accompany the crystallization processes. A few olivines were formed 
at this tisme, and these consequently are the first products of the 
metamorphosing agency. They appear principally as inclusions in the 
caldte. In the next stage of alteration the graphite disappears, and 
a saccharoidal marble result& This contains more or less colorless 
olivine, and passes rapidly into a mass of olivine, colorless pyroxene, 
wollastonite and biotite, where impurities were present in the original 
rock. In the earlier stages of metamorphism the calcite and the sili- 
cate minerals will exist in different bands, but in later stages siliciites 
and calcite intermingle, and finally a purely silicate rock results. 
The order in which new minerals seem to develope is thought to be the 
following; olivine, periclase, humite, spinel, mica, fiuorite, galena, 
pyrite, wollastonite, garnet, vesuvianite, nepheline, sodalite, feldspar, 
secondary calcite, tremolite, brucite. The article is illustrated by three 
lithographic plates. It will repay close study by students of contact 
action, as we have recorded in the blocks the effects of the action of a 
magma upon a limestone, in all its stages. 

Phonolites from the Black Hills. — The sanidine-trachyte 
clescribed by CaswelP from Bear Lodge in the Black Hills, has been 

'Edited by Dr. W. S. Bayley, CJolby Univeraity, Waterville, Me. 

'Tarns. Edin. Geol. Soc, VI, 1893, p. 314. 

«U. S. Geog. & Geol. Survey of Kocky Mts. 1880^ Cap. VII, p. 471. 
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reexamined by Piraflon/who finds it to be aphonolitewith phenocrysts 
of anorthoclaae and pyroxene, in a groandmaas of the usual compo- 
nents of phonolite. The anorthoclaae has the composition : 

SiO, A1,0, Fe,0, CaO Na,0 K,0 H,0 Total 8p. Gr. 
66.44 19.12 .66 tr 7.91 5.10 ,67 =99.70 2.685 

The nepheline is all in the groundmass where it appears as idiomor- 
phic crystals. The density of the rock is 2.582 and its composition : 

0, TiOa AljO, Fe,0, FeO MnO CaO BaO MgO Na,0 Kfi H,0 a 80, Total OL 

.08 .18 18.71 1.^1 .63 tr 1.58 .06 .08 8.68 4.63 2.21 .12 tr = 99.86— .08»90,88 

A second occurrence of phonolite within the same r^on is in a dyke 
just south of Deadwood. It consists of phenocrysts of reddish feld- 
spars and black hornblendes that approach barkevikite in properties. 
The rock from the Black Hills sold by the dealers as tinguaite is a 
dense aggregate of pyroxene phenocrysts in a matrix of feldspar and 
aegirine, with an occasional patch of nepheline. 

The Origin of Norwegian Iron Ores. — The iron and other 
. ores of many of the Norwegian localities are connected genetically 
with granites and gabbroitic eruptives. The iron ores in veins 
are supposed by Vogt' to be due to contact action between granite 
and the surrounding rocks. Those connected with the gabbros are 
basic accumulation Sy whose origin is ascribed to diflerentiation of the 
basic magma. In consequence of this differentiation^ which is governed 
largely by Soret's principle and the diflerences in density of the various 
differentiated products, the gabbro splits into labrador-rock and various 
iron-olivine and iron-pyroxene compounds, and in these latter are 
accumulations of magnetite and ilmenite large enough to constitute ore 
bodies. Each of the iron-pyroxene rocks is described by the author 
and the iron ores associated with them are characterized. The titanium 
of the iron is thought to have originated mainly in the olivine and 
other basic components of the normal gabbro. 

The Tonalites of the Rieseferner. — The tonalites of the 
Riesefemer in the Tyrol are again the subject of careful petrographi- 
cal study.' The normal tonalite (homblende-mica--quartz-diorite) 

«Amer. Jour. Sd., XLVII, 1894, p. 341. 
H3feol. Foren Stock. Forh. 13 and 14. 
<Becke : Mn. a. Petrog. Mitth., XIII, p. 379. 
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which is a coarse granular rock, on its periphery often becomes finer 
grained and porphyritic. Large biotites and hornblendes are scattered 
through its groundmass, which remains fine grained, and the rock 
thus takes on a prophyritic habit. At other times the decrease in the 
size of its constituent grains is accompanied by a decrease in the pro- 
portion of plagioclase and quartz present in the rock and a large 
increase in the orthoclase present, while hornblende disappears com- 
pletely. It is unnecessary to give the petrographical details of the 
author's paper. It should be mentioned, however, that the feldspars 
are very carefully studied by comparing the differences in their refract- 
ing indices, and many new points are brought out concerning their 
relations to each other. Some of the plagioclases were found to con- 
sist of nuclei of basic plagioclase, enclosing areas of a more acid feld- 
spar identical with an acid peripheral zone. The phenomenon is 
thought to be due to corrosive influences. In addition to the various 
phases of the tonalite mentioned, the author makes a careful study of 
the veins cutting them, and of the slight alterations they have suffered 
and he refers to the existence of gneiss fragments occamonlly met with 
in their peripheral portions. 

Petrographical Nevrs. — McMahon^ cites, as evidence in favor of 
the eruptive character of the Dartmoor granite, and in opposition to 
the view of Ussher that it resulted from the fusion by pressure of pre- 
existing pre-Devonian sedimentaries, the following facts. Its apophy- 
ses cut the surrounding rocks. The metamorphic changes effected in 
the latter are the result of contact action. Finally the other rocks 
with which the granite is associated show no evidence of the great 
pressure, to which they must have been subjected if the granite were 
truly a fused sedimentary. 

Associated with the argillites, graywackes and other sedimentary 
rocks of the Keewatin series near Kekaquabic Lake in Northeastern 
Minnesota, Grant* has discovered volcanic fragmentals and amphibole 
schists, the former of which are recognized as diabase tuffs and the 
latter as their recrystallized representatives. 

A quartz bearing leukophyre variety of diabase porphyrite, forms 
intrusive layers in the Carboniferous schists at the Hernitz Mine near 
Saarbriicken in the Pfalz.' The rock was regarded by Weiss as a 
melaphyre. 

^Qaart Joam. G^l. Soc., XTJX, p. 386. 

Proc. Somerset Arch. & Nat. Hist See., Vol. 28, p. 892. 

^Science, XXIII, 1894» p. 17. 

'Laspeyres : Corr. Blatt Natarh. Ver. Bonn., 1893, p. 47. 
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Tbe tuffi found with the nepheline leucite basalte of the Dauner 
region in the Eifel are made up of augite, mica, and olivine fragments, 
augite crTBtab, glass particles and lapilli cemented together by quartz 
and felspar which represent an original glassy cement.^® 

On the west coast of the Island of Celebes, Wichmann" finds boul- 
ders of an epidote glaucophane-mica schist, supposed to be associated 
jaomewhere in the interior of the island with mica quartzite. 

^^L. Schalte: Verh. d. Natorh. Ver. Bonn., 1893, p. 295. 
^^Keues Jahrb. f. Min. etc, 1893, U, p. 176. 



Roprvnied from The American NaJtwralist^ August Ist, 1894,, 
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PETROGRAPY.' 

• 

In a long and extensive article, Miigge' treats of the keratophyres of 
the Leunethal in Westphalia, and the neighboring regions, and their 
tuffs. The rocks have been considered as fragmental schists by some 
observers and as squeezed eruptives by others. They are known gen- 
erally as the Lenneporphyries. Miigge finds that some of them are 
genuine eruptives and some are the tufife of these. The massive rocks 
are keratophyres and quartz- keratophyres, sometimes carrying large 
phenocrysts of quartz and feldspar and at other times free from these. 
The groundmass of the keratophyres is made up of bleached biotite, 
sericite, feldspar, opal and glass, with traces of spherulitic structure. 
Schistose varieties of the quartzose varieties have become foliated 
through pressure, as shown by the fractured quartzes and feldspars 
that occur so abundantly in them, the presence of lenticular areas of 
quartz mosaic and the greater abundance of sericite. The most char- 
acteristic of the lenneporphyries are tuffs in which the ash structure 
is very well exhibit. The typical tuff structure is described by the* 
author as due to the accumulation of glass particles with concave 
boundaries. These are mingled with complete and broken crystals of 
various minerals and often with sedimentary material. Rocks com- 
posed of intermingled volcanic and sedimentary fragmental material 
the author would call tuffites ; when metamorphosed, tuffoids. Many 
of the rocks in the Lenne district have suffered dynamic metamor- 
pbism with the production of secondary quartz, feldspar, sericite, car- 
bonates and chlorite. They are, therefore, tuffoids. The new material 
was formed partially from the decomposition of the rock's materials 
and partially with the aid of alkaline solutions originating outside of 
the metamorphised rocks. 

' Nepheline-Melilite Rocks of Texas. — Osann' finds a melilite 
nepheline basalt occurring as dykes in the Cretaceous of Uvalde Co., 
Texas, and nepheline basanites forming buttes and hills in the same 
region. The basalts are typical melilite varieties, containing pheno- 
crysts of olivine and micro-porphyritic crystals of melilite with all 
the characteristic features of this mineral. Perofskite is a common 

^Edited by Dr. W. S. Bajley, Colby University, Waterville, Me. 
^Neues Jahrb. f. Min., etc. B. B. viii, p. 525. 
»Jour. Geol, Vol. I, p. 341. 
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accompaniment of the melilite. The basanites have an andesitic habit 
and since they contain more or less sanidine, they approach phonolite 
in composition. Hornblendes, two monoclinic augites and nepheline 
are common as phengcrysts, while sanidine, plagioclase and olivine are 
scarce. The rock of Pilot Knob, near Austin, is a porphyritic neph- 
eline basalt. 

Eleolite Syenite from Eastern Ontario. — Adams,^ while 
making a geological reconnaissance in the township of Dungannon^ 
Ontario, discovered a large area of eleolite syenite in the Laurentian 
of the region. The rock is notable especially for the fresh scapolite 
and calcite present in it and for the fact that its feldspathic constituent 
is an albite. Petrographically the syenite is an aggregate of the min- 
erfCls above mentioned and hornblende, biotite, sodalite, garnet and 
zircon. The nepheline is fresh. It occurs in large quantity, and 
sometimes in individuals two and a half feet in length. Its composi- 
tion according to Harrington is 



SiO, A1,0, 


Fe,0, 


CaO 


MgO 


X,0 Na,0 


Loss 


Total 


43.51 33.78 


.15 


.16 


tr 


5.40 16.94 


.40 = 


100.34 



The mica is a dark yellow-brown variety. It is present in small 
quantities only. Hornblende is also comparatively rare. It occu rs in 
two varieties in different specimens. One yariety has a large optical 
angle and a pleochroism of deep green and pale yellow tints. The 
other is allied to arfvedsonite. It has a small axial angle, and is pleo* 
chroic in deep bluish-green and yellowish-green tints. The seapolite 
is in large colorless grains that are fresh and seem to be original, and 
the calcite in more or less rounded individuals, often included within 
the other constituents. The feldspar is largely albite. A small quan- 
itity orothoclase occurs, especially associated with the sodalite. This 
orothoclase is thought to be secondary.^ An analysis of the sodalite 
gave: 

SO, H,0 Ins. Total 
.12 .27 .80= 101.50 



SiO, A1,0, FeO Na,0 


K,0 CI 


36.68 31.05 .20 24.81 


.79 6.88 


0— CI 1.55—99.95. 





Petrographical News. — The basic dyke material at Hamburg,^ 
Sussex Co., N. J., which was thought to be leucite tephrite by Hus- 

*Amer. Jour. Sci., 1804, XLVIII, p. 10. 
'"Ci. aliso Geol. Surv. of Can., Vol. VI, Pt. J. 
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sak* and declared by Kemp^ to be an aggregate of pyroxene, biotite 
and analcite has been examined at another place by the last named 
geologist It has been found by him^ to contain leucite. Hussak's 
determination is thus confirmed. The rock is a leucite tephrite. 

A spherical granite from a boulder discovered on« Qonochontogue 
Beach in Southwestern Rhode Island is described by Kemp* as a 
coarse granitite, with nodules from two to three inches in diameter 
scattered through it. These consist of a center of coarse plagioclase 
with a little quartz, surrounded by a concentric zone of biotite and 
magnetite, and a peripheral one of radiating plagioclase, whose laths 
end sharply against the granite matrix. The author explains the nod- 
ules as centers of crystallization. 

The rocks that have for the past few years been called muscovadite 
by the Minnesota Geological Survey have recently been examined by 
Grant,^^ who finds among them several distinct rock types. Some of 
muscovadites are fine grained aggregates of pyroxene, quartz and 
feldspar, containing in their midst large flakes of biotite. Others are 
composed of quartz and biotite, etc. These are considered as contact 
rocks. A second class of the muscovadite comprises granulitic gab. 
bros and norites. 

The siliceous oolite of State College, Pa., is composed of radial 
spherules of fibrous chalcedony forming bands around fragments and 
rounded grains of quartz. Between the spherules are bundles of 
chalcedony fibres placed normal to the surface of the spherules nearest 
them, and intermingled with these are granular chalcedony and quartz. 
An oolite from the Tertiary beds of New Jersey is an aggregate of 
sphero-crystals of chalcedony, usually without nuclei. Occasionally 
a cone of fine grained quartz is to be seen, but this is rare. The 
matrix between the spherules is partly chalcedony and partly quartz.^* 

Duparc and Mrazec" refer very briefly to the mineralpgical compo- 
sition of an occurrence of Serpentine at Geisspfad in the Swiss Alps. 
The rock now con tains' hornblende, chromiferous diopside, diallage and 
some secondary substances in addition to serpentine. The rock was 
probably originally a Lherzolite. 

•Amer. Naturalist, 1893, p. 274. 

Ub. 1893, p. 563. 

•Amer. Jour. Sci , XLVII, 1894, p. 333. 

•Trans. N. Y. Acad. Sci., XIII. 1894, p. 140. 

*®2l9t Ann. Rep. Minn. Survey, p. 147. 

"E. O. Hovey : BuU. Geol. Soc. Amer., Vol. 5, p. 627. 

"Bull. Soc. Franc d. Min., XVI, p. 210. 
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Phillips^' lias analyzed specimens of Pele's hair (I) and of lava 
stalagmites (II) from the caves of Kilauea, Hawaii, with these results: 

SiO, Al,o, Fe,0, FeO MnO PA CaO MgO Na,0 K,0 Total 

50.76 14.75 2.89 9.85 .41 .26 11.05 6.54 2.70 .8^=100.09 

51.77 15:66 8.46 6.54 .82 9.56 4.95 2.17 .96 = 100.89 

• 

Lacroix'^ finds specimens of nepheline basalt from Saint Sandoux, 
Puy-de-Dom, France, in an old collection preserved in the College of 
France. 

Some of the trap dykes of the Lake Champlain region are campto- 
nites. Others consist of monchiquite, fourchite or bostonite. All are 
described by Kemp and Marsters'^ in a recent Bulletin of the Survey 

"Amer. Jour. Sci., XL VII, p. 473. 
"Bull. Soc. Franc d. Min., XVn, p. 43. 
i^Bull. U. S. Geol. Surv., No. 107. 

Reprinted from The American Naturalist, September 1st, 1894,, 
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(Rtntxal Note». 



MINERALOGY.^ 

Crystallization of Enargite. — Pirsson' has studied enargite 
from two new Colorado localities, viz., the Ida Mine, Sumiuit District, 
and the National Belle Mine, Red Mountain. At the former locality 
the mineral is deposited in cavities left after the kaolin! zation of feld- 
spar phenocrysts in porphyry. These crystals are tabular parallel to 
00 Poo, and are bounded by the forms oo Poo, oP, a>P, and 00P2. 
At the latter locality two types of crystals are found. One of these is 
in thick, striated prisms bounded by the same forms as the Ida 
Miue crystals and sometimes in addition P^, Poo , 00 Pj, and another 
brachydome. The second type of crystals from this locality is tabular 
parallel to the base and shows hemimorphic development. The forms 
observed on this type are oP, 00 P 00, ocP, 0CP3, PS5', } P3. 

Crystallization of Scolecite and Meta-scolecite. — Rinne' 
has investigated crystals of scolecite from Iceland and shown that the 
mineral crystallizes in the rare inclined-faced hemihedral division of 
the moDOclinic system. This fact was developed by etching and by 
study of the pyroelectric properties. The front faces of the prism 
have different etched figures from the rear faces, while in twinned 
crystals with the twinning plane the ortho-pinacoid, front and rear 
faces of the prism have the same figures. In simple individuals the 
front and rear faces are pyroelectrically positive and negative poles 
respectively. In twinned crystals all prism faces are positive and a 
negative zone follows the twinning line on oc P^ with neutral bands 
on either side. 

When crystals of the mineral are heated much above 120*^ C they 
become cloudy, and the crystal structures seems at iirst sight to be 
lost, but by brightening up in oil it is found that a molecular re- 
arrangement has taken place. This new mineral Rinne calls meta- 
scolecite. The inclined-faced hemihedrism of the monocliuic system is 
retained, but a remarkable revolution of the molecular groups through 

^Edited by Dr. \Vm. H. Hobbs, University of Wisconsin, Madison, Wis. 

»Am. Jour. Sci., (3) xlvii, pp. 212-215. 

'^Neues Jahrb. f. Mineral., etc., 1894, IT, pp. 51-68. 
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an angle of 90^ about the V axis has taken place. The ortho-pina- 
coid has become the clino-pinacoid and vice-versa. The twinning 
plane of twinned crystak has vndsigOBe Uie same revolution. By 
heating crystals beyond the temperature required for producing the 
first meta-BColecite, the double refraction of the substance steadily de- 
creases and the symmetiy approadbee more and more closely to the 
orthorhombic. Below red heat the structure breaks down. As scolecite 
possesses three molecules of water of crystallization, Rinne suggests 
diat the first meta-ecoledite oontuns two, the second one molecule of 
crystal water, the crystal structure being lost when ail the water has 
been removed. 

Crystallization of Herderite. — Penfield* has made a study of 
herderite from the known localities as well as from a newly discovered 
locality at Paris, Me. The herderite from the latter locality as well 
as that from Hebron, contains scarcely any fluorine, its place being 
taken by hydroxyl, and the author proposes for it the name hydro- 
herderite. As the Stoneham herderite contains hydroxyl and fluorine 
in the proportions of 8 : 2, the one apparently replacing the other iso- 
morphically, the name hydro-fluor-herderite is proposed for such inter- 
mediate varieties between theoretical fluor-herderite and hydro-herde- 
rite. In the cryStallographic study the fact is brought out that the 
mineral is monodinic instead of orthorhombic as has been supposed. 
This is proven not alone on Paris specimens but on specimens from 
the other localities, which were reexamined for this purpose. The 
crystals, however, approach closely to the orthorhombic system, the 
hydro- fluor-herderite being more nearly orthorhombic than the hydo- 
herderite, the substitution of fluorine for hydroxyl tending to increase 
the crystallographical axial angle and to shorten the cli no- diagonal. 
It likewise diminishes the mean index of refraction and the optical 
angle. 

Composition and Related Physical Properties of Topaz. — 

Jannatscb and Locke' have shown that topaz contains water of consti- 
tution, from a chemical study of specimens from San Louis Potosi, 
Ilmen Mts., Schneckenstein, and Brazil. Penfield and Minor^ have 
independently established the same fact by a larger number of analyses, 
and shown how this greatly simplifies the formula of the mineral on 

*Am. Jour. Sci., (3) xlvii, pp. 329-339. 
'^Am. Jour. Sci., (3) xlvii, pp. 386-387. 
•Ibidem, pp. 387-396. 
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tka anamptioB thai hjdvoxyl umd fliiaiio# are itomorpboot. Their 
NBulla show that whama tha ratio 8iO, : AJ,0, : F ^araeafron 1:1: 
IJJO to 1 : 1 : 1.84, the ratio SiO, : AI,0, : (F. OH) is coDstant and 1 : 
1 : 2y 80 the formula of topaz becomes (Al [F. OH] ), SiO^ or (Al 
[F. €fS\^ Al StO^. Their atady of the physical properties of the 
■MBerd eatablishea a deCnite relation between them and the per centa 
of fnoriae and water presenty clearly indicating the isomorphous 
eharactar of the ioorine and hydrozyl. The hydro-topaz has the 
taBallai optical an|^ and the smaller specific grayity. The same fact 
is brought out by the determined values for a, fi, and y, and by exact 
meaaurtsments of interfiuual angles. The optical anomaliea of some 
Braaifian crystals are explained by zonal growth of topazes of different 
composition. 

Compoaition of Chondrodite, Humite, and Clinohumlte. — 
Panfiald and Howa^ have undertaken the study af the aaaipaaitioD of 
tha members of the huaite group with tha result not only of bxiBgiBg 
oader out of chaoa, but also of eatabUshing tha fact that chondrodita. 
biMBita, and clinahiunite conatitule an homologous series both in m 
chemical and in a crystallographical sense. Sjogren has assumed thai 
fluorine and hydroxyl are isoniorphou8» and derived new fomuiaa for 
the members of this series, but aa tha authors point out the older 
analyaea which Egogren utilized are low as regards water, and l^ogrea 
neglected to take into account the replacement of magnesia by ferroua 
iron and the consequent lowering of the silica percentage. Tha for- 
midas derived by the authors, reckoning ierroua iron as magnesia, are 
as follows : 

Chondrodita Mg, (Mg [F. OH]), (6iO«), 

Humite Mg, (Mg [F. OH]), (SiOJ. 

Clinohumite Mg, (Mg [F. OH]), (SiO^X - 

The common difference of this homologous series ia a molecule of 

chrysolite, Mg^ SiO^. As shown by Sacchi and vom Bath, if the ^c^ 

axis of crystals of cbondrodite be divided by 6, that of humite by 7, and 

that of clinohumite by 9, the axial ratios of the three minerals become 

practically identical. Now these divisors, 5, 7, and 9, are the same as the 

number of magnesia atoms in the formulas of the correaponding min* 

erals. A most interesting relation is thus brought out connecting the 

crystal forms and chemical compositions of the members of thn group. 

The authors think it probable that other members of this series will be 

discovered, such as a mineral of the composition Mg (Mg [F. OH]), 

'Am. Jour. Sci., (3) xlvii, pp. 188-206. 
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SiO^. This compouDd should have either orthorhomblc or moDoclioic 
symmetry, with fi equal to 90** and an axial ratio a : b : c=1.086 : 1 : 

1.887. 

Lreucite from New Jersey. — Kemp' argues for the presence of 
partially decomposed leueites in a dyke rock at Rudeyilie, Sussex Co., 
N. J., from a micro-chemical test indicating the presence of potassium, 
and from remains of leucite twinning, in spheroids now largely made 
up of analcite, calcite, feldspar, and other supposed secondary pro- 
ducts. 

Variscite from Utah. — Packard' gives an analysis of a specimen 
of compact or cryptocrystalline variscite from a quartz vein near Lew- 
iston, Utah. The analysis is as follows : 

H,0 22.95 P,0, 44.40 A1,0, (By difference) 32.65. 

Utilization of Auerbach Calcite for Nicols. — An attempt 
has been made^^ to utilize the clear calcite from Auerbach on the 
Bergstrasse, Grermany, for Nicol's prisms. Four ordinary Nicols with 
inclined end faces were prepared by Schmidt & Haensch of Berlin, 
and although these are equal to the medium quality Nicols prepared 
from Iceland spar in the matter of extinction, they nevertheless con- 
tain inclusions, air bubbles, etc., which are visible even to the naked 
eye. Dr. Hoffman, the owner of the Auerbach quarries, still hopes to 
secure material pure enough to take the place of Iceland spar. The 
material already tested will suffice for technical purposes. 

Crystallization of Willemite. — Willemitehas been supposed to 
have rhombohedral tetartohedral symmetry from the similarity of its 
rhombohedral angles to those of phenacite. Penfield" studies crystals 
from the Merritt Mine, N. M., Sedalia Mine, Salida, Col., and Frank- 
lin, N. J. In the specimens from the first and last mentioned locali- 
ties, rhombohedrons of the second and third orders were observed and 
measured, showing that the system is what has been supposed. On 
the crystals from the Merritt Mine the second and third order rhombo- 
hedrons are }_P^* and iji ' respectively. One of the types from the 

4 ; 4 r 

Franklin Mines is terminated by a third order rhombohedron 3P} i 

4 ; 

alone, thus resembling the phenacite crystals from Mte. Antero, Col. 

•Am. Jour. Sd., (3) xlvii, pp. 339-340. 

•Am. Jour. Sci., (3) xlyii, pp. 297-298. 

^^Zeitschrift fur Instrumentenkunde, 14te Jahrgang (1894), p. 54. 

"Am. Jour. Sci., (3). xMi, pp. 305-309. 
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The author shows that the cleavage of willemite is like that of troost- 
ite, iDdistinet cleavages parallel to both the base and prism being 
made out in willemite. 

Composition of Staurolite and Arrangement of its Inclu- 
sions. — Exceptionally pure material for analysis was obtained by 
Penfield and Pratt" from St. Gothard, 8witz., Windham, Me., Lisbon, 
N. H., and near Burnsville, N. C. A powder of uniform specific grav- 
ity was obtained in each case by the use of fused silver nitrate as a 
separating fluid in a specially constructed apparatus, the heavier and 
lighter portions of the powder being in this way removed. Reckoning 
MnO and MgO as FeO, and Fe,0, as A1,0„ the four specimens yield 
results that agree well and indicate clearly that staurolite has t)ic em- 
pirical formula H Al^ Fe SisO,, as already suggested by Grotb. The 
silica alone does not agree closely with this formula, being in every 
case about one per cent too high, and the authors think that this is due to 
the presence of inclusions of quartz too minute to be separated from 
the powder. Carbonaceous inclusions are in the staurolite from Lis- 
bon, N. H., arranged in the same manner as in chiastolite crystals. 
The explanation of the authors is that the crystals of staurolite in 
growing in a solid rock, find it difficult to exclude foreign substances, 
the tendency to include them being greatest at the crystal edge and 
greatest where the interfacial angle is largest. 

Determination of Quartz and the Feldspars in thin Sec- 
tion. — Sometime since Becke described a method of distinguishing 
quartz from feldspar by treatment with hydrochloric acid and subse- 
quently tinting. He now^* applies the same method to distinguish 
orthoclase from plagioclase and to determine the particular plagioclase 
species. Orthoclase is less affected by acid than plagioclase, and the 
soda rich plagioclases are less affected than the lime rich species. In 
rocks containing quartz, orthoclase and plagioclase, the slide is etched 
until by tinting the plagioclase shows an intense color. The orthoclase 
will then be faintly tinted and the quartz entirely unaffected. 

Continuing his study Becke^* has devised methods for the same deter- 
minations based on differences of refractive index. The first method 
consists in the examination of a perpendicular contact plane between 

"Am. Jour. Sci., (3), xWii, pp. 81-89. 
"Tscherm. mm. u. petrog. Mitth., xii, Heft 8, p. 2 (Notizen). 
^^Sitzungsber. d. k. Akad. d. Wissensch. i. Wien, Math. Naturw. Qasse, Bd. II, 
Abtb. I, pp. 358-876. July, 1893. 
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the two minerals with • cone of illmiiiiiAtioii of small sagk. When 
projterly focused, this contact appears as a sharp line. Oa ndsing the 
tabe of the instrument, the focus is disturbed and a light band appears 
on the side of the contact toward the more refractive mineral, which 
band widens and finally fades out m the tube is raieed higher. If, on 
the other hand, the tube be kwevedt the same phenomena sippear on 
the other side of the eontaetr The best results are obtained with the 
use of high powers and with a cone of illumination ef small angle. 
Becke recommends the use of the IriibUnJs fbmished with the newer 
instruments of Fuess. I have obtained good results with a small 
Voigt and Hechgeiang instrument bj removing the weak cenvez 
lens which covers the polarizer. Beeke's Sehlierenmiethod€ makes use 
of inclined iUumination, which is obtained with the IrUbknde or 
with Abbe's Belmtehtungmifparai. With inclined illumination, that 
nde of a section of strongly refracting mineral toward the diveetion 
firom which the l^ht comes, shows a light band against the less strongly 
refracting mineral surrounding it, while the opposite side shows a dark 
band. The author states that this method suffices to determine ortho- 
clase, quarts, and a plagiodase when they are present together in a 
holocrystalline rock, but suggests that it be supplemented by the 
F&rbung method. The method of determining the species of plagio- 
elase depends on the comparison of the double refraction of the feld- 
spar with that of quartz sections. By making per cents of An the 
abscisesB, and indices of refraction the ordinates, curves are obtained 
for a, fi and r within the feldspar series. These curves are inter- 
sected by the horizontal curves of a» and c in quartz. If now a and 
/ be the less and the greater values respectively of the refraction for the 
two principal directions in any section of plagiodase, a being between a 
and fi and / between fi and ^, the curves obtained indicate the follow 
ing relations : 
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It is seen that these subdivisions of the plagioclases correspond in a 
general way to the earlier one of Tschermak, I being albite, II and III 
oligoclase, IV and V andesine, while VI includes labradorite, bytoun- 
ite and anorthite. As Tschermak's later and more equable subdivi* 
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mn of the series has not been generally accepted, Becke thinks the 
harmony between his natural table and the older scheme of Tschermak 
a reason for retaining the original classification. He practical method 
of utilizing the results in his table, consists in finding contiguous sec- 
tions of quartz and plagioclase which extinguish nearly parallel to 
one another. By means of the quartz wedge it is then determined 
whedier the double refraction of these sections is of the same or of 
opposite sense. If the former, they are said to have parallel position 
and will indicate some of the relations of the first column of the table, 
and, if the latter, they have crossed position and their relations will 
correspond to something in the second column of the table. The 
quartz section always yields w and a value varying but little from e. 

This method appHes only to holocrystalline rocks which contain 
quartz, but it is a discovery of much importance which will doubtless be 
of much service in the study of the crystelliDe schists. The author 
has applied the method to the determination of the feldspar in many 
rocks of the Rosenbusoh collection of B. Stiirz, and printed his list of 
determinations. An excellent photogram also accompanies the paper. 

Fluid Enclosures in Sicilian Gypsum. — The Cianciana gyp- 
sum contains cavities filled with liquid, some of which are 3 cm. in 
extent. Sjogren'^ has analyzed the liquid with the following results : 

K,0 Na,0 CaO MgO CI SO, Total O deducted for O, Cor. Total 
2.1 40.9 4.1 3.9 44.914.1 110.0 10.1 99.9 

Corresponding to 

K^, Na,80, CaSO, NaCl MgCl, Total 
3.7 11.4 9.7 66.2 9.0 100.0 

The saline constituents were 4.023 per cent of the solution. This 
fluid is a fossil water of Miocene age, and differs from ocean water 
chiefly by containing a greater percentage of sulphates. It agrees 
fairly well with the water of some sulphur springs. The author thinks 
that the quantity of sulphates present in the water of the enclosure 
shows that the gypsum and sulphnr cannot have been derived from a 
lagoon of sea water in which organic matters have reduced sulphur 
from the contained sulphates. Whether they are the product of sul- 
phur springs or of emanations of H^ in a lagoon of sea water in 
which aulphur has been deposited and sulphates formed by action of 
S0| on marls, the author is unable to determine. 

"Bull. Gcol. Inst. Upsala, I, (1898). No. 2, pp. 1-7. 
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New Sulphostannate from Bolivia. — In 1893 Penfield de- 
scribed a new isometric germanium mineral from Bolivia, which had 
the formula Agg Ge Sg, and which he named can field! te. This he 
showed to be identical chemically with Winkler's Freiberg mineral 
argyroiiite, which that chemist had given the formula Ag, Ge S^ and 
which Weisbach had considered monoclinic. Weisbach has since 
found that his earlier determination of the symmetry was incorrect, it 
being isometric tetrahedral and identical with the Bolivian min- 
eral which should hence bear the name argyrodite. Penfield now 
transfers the name canfieldite^' to a new sulphostannate of silver from 
La Paz, Bolivia, having isometric symmetry. A part of the tin is re- 
placed by Germanium. The formula of the mineral is Agg (8n Ge)Sg, 
argyrodite being Agg Ge Sg. The two minerals have similar physical 
properties, and are evidently isomorphous. 

Allanite from Franklin Furnace. — Eakle" has made a crystal- 
lographicftl study of the allanite from the Trotter Mine, Franklin 
Furnace, N. J. The crystals occur in a granite dike associated with 
zinc ores. They are variable in habit and exhibit in all fourteen forms, 
none of which are, however, new to the species. The same author de- 
scribes the tourmalines" from Budevilleand Franklin Furnace. 

Miscellaneous. — Model" has found molybdenite and molybdite 
in the serpentine of the Rothenkopf, Zillerthal — . Carnot^ has made 
an examination of the composition of wavellite and turquoise. In 
four analyses of wavellite from Cork, Ireland ; Clomnel, Ireland ; 
" Chester, Etats unis " (probably from Pennsylvania) ; and Gar- 
land, Arkansas, the fluorine was found to be 1.90, 2.79, 2.09 and 1.81 
per cents respectively. Carnot proposes for the mineral the formula 
2 (PA AI,03)+A1, (0,Fg)+18 H,0, but in the light of the recent 
work of Penfield, it seems more probable that part at least of the 
water present, is water of constitution, and that the fluorine replaces hy- 
dro xyl and not oxygen. In two specimens of turquoise of mineral 
origin (from Persia and Nevada respectively) no fluorine was found. 
Two specimens of occidental turquoise (odontolite) yielded each over 
three per cent of fluorine. The entrance of fluorine into odontolite 
during its derivation from fossil teeth, the author was led to expect 
from his study of the composition of fossil bones of the different 
geological ages. 

^•Am. Jour. Sci., [3], xlvii, pp. 451-4. 

"Trans. N. Y. Acad. Sci., xiii, p. 102 ; also Am. Jour. Sci., [3] xlvii, pp. 
436-8. 

»^Am. Jour. Sci., [3], xlvii, p. 439. 
^•Tschcim. min. u. pclrog. Mitlh., xiii, p. 532. 
^Comptes rendus. cxviii, pp. 995-8. 

Reprinted Jrom The American Naiuralisf, October 2ndf 1894- 
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^enexal Notes. 



PETROGRAPHY.* 

Zirkel's Petrographie. — The second volume of Zirkel's treatise 
on Petrography' has recently appeared in America. It treats with 
such fulness of the massive rocks that an epitome of its contents is out 
of the question in this* place. The volume discusses the composition, 
mineral and chemical, the structure and the distribution of the various 
types of the eruptive rocks with a thoroughness found only in German 
text-books. The descriptions of their important occurrences will be 
especially valuable to the student who has not a library at his disposal ; 
and to the investigator, the large and accurate lists of references scat- 
tered through the book are very welcome. Many petrographers will 
differ with the author as to the importance and desirability of some of 
his types, and others will find fault with him concerning some of his the- 
ories, as, for instance, that of the origin of olivine aggregates in basalts. 
The volume is, however, on the whole quite free from theoretical dis- 
cussions. While it loses something of its interest in consequence of 
this lack of theory, the book gains the confidence of the reader, who 
desires more particularly an account of the work done in the different 
provinces, where the rocks in which he is interested are to be found. 

Inclusions in Volcanic Rocks. — Two articles on the petrograph- 
ical changes affected by the partial or entire solution of foreign inclu- 
sions in volcanic rocks have recently appeared. The first is an essay 
by Dannenberg/ and the second a volume of 710 pages by Lacroix/ 
Dannenberg's article treats more particularly of the inclusions in the 
Siebengebirge basalts, andesites and trachytes. Zircons, corundum, mag- 
netite, pyrite, feldspar, siliimanite, quartz, sandstone, schists and gran- 
ite were found included in both basic and acid rocks of the region. 
Those inclusions that were most similar to the including rocks suffered 
much less alteration than those that differed most in chemical compo- 
sition from the lavas. The aluminous compounds frequently yielded 

^Edited by Dr. W. S. Baylcy, Colby University, Watervillc, Me. 

'F. Zirkel: Lehrbuch der Peirographie, Leipzig, 1894, pp. iv and 941. 

•Min. u. Pelrog. Mitth. XIV, p. 17. 

^Les Enclaves des Roches Volcaniques, Macon, 1893, pp. 710, pi. vii, fig. 84. 
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spiiiels as a consequence of the contact action. In many instances 
different combinations of inclusion and including rocks gave rise to 
the same new products, so that it is difficult to discover the exact law 
governing the changes* In the basalts the principal inclusions con- 
sisted of single minerals, while in the more acid rocks they comprised 
largely rock fragments — a fact probably attributable to the different 
solvent powers of the including material. Lacroix's volume is a 
nearly complete treatise on the subject of which it treats, which is lim- 
ited, as the title indicates, to the study of inclusions in volcanic (effu- 
sive) rocks only. The author separates inclusions into two classes. 
The first comprises fragments of an entirely diBerent nature from that 
of the enclosing rock, as granite in basalt. These he calls enalloge- 
nous (enclaves ^nallog^nes). The second class comprehends inclusions 
more or less similar in composition to the including material. These 
he terms homogeneous inclusions (enclaves homoeog^ues). The second 
class embraces aggregates formed by segregation and by liquation, as 
well as true inclusions. The including rocks are also separated into 
two groups, the basaltic and the trachytic. In the first part of the 
book the enallogenous inclusions are discussed with great thoroughness. 
In the second part the homogenous inclusions are studied. In a third 
part are collected the general conclusions. Chapters are devoted to 
•each class of rocks and divisions of the chapters to the character of 
the inclusions in them. Resumes and paragraphs embracing the 
results of the studies are scattered through the volume at convenient 
intervals, and a geographical index concludes the book. The number 
of discoveries made by the author in the course of his work is too 
large for discussion in this place. The book bears evidence of thorough- 
ness throughout. It is an excellent contribution to the subject of con- 
tact action. 

The Basic Rocks of the Adirondacks and of the Lake 
Champlain Region. — Kemp* gives a brief account of the coarse 
basic rocks of the Adirondacks of which the well known norite is a phase 
Associated with the norite are anorthosites, gabbros and olivine gabbros, 
:all of which are more or less schistose. The anorthosites are crushed, 
and where the shattering has been most intense their plagioclase has been 
<;hanged to a fine grained aggregate, thought to be saussurite. Augite 
and brown hornblende are present in these rocks, but not in large 
•quantity. Garnets are always present. The more basic gabbros are 
dark rocks, whose plagioclase has a greenish tinge due to the abund- 

*Bull. Geol. Soc. Amer. 5, p. 213. 
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ance of dust inclusfons scattered through it. The special features of 
the gabbros are the reaction rims around pyroxene and magnetite. A 
zone of small brown hornblendes is often found between the first named 
mineral and plagioclase. Between magnetite and feldspar are usually 
three zones, of brown hornblende, pink garnet, and quartz, respectively, 
the last named mineral occurring nearest the feldspar. Sometimes the 
-order of the zones is different. The quartz may appear within the 
zone of garnets, in which case the latter mineral may replace the feld- 
:flpar in part, as alternate lamellae between lamellae of plagioclase. 
The gabbros contain large bodies of titaniferous magnetite. On the 
contact of the eruptive with limestone the latter rock has been crystal- 
lized and silicified. The same author, associated with Marsters/ has 
described the trap dykes of the Lake Champlain region as camptonites, 
fourchites, monchiquites and bostonites. 

The Augite Granite of Kekaquabic Lake, Minnesota. — 
The granite of Kekaquabic Lake in Northeastern Minnesota, occurs 
in granitic and in porphyritic phases, according to Grant.^ In both 
varieties the constituents are quartz, anorthoclase and other feldspars, 
augite, a little hornblende, biotite, apatite and sphene. The granitic 
variety needs no further mention. In the porphyritic phase the quartz 
.and feldspar form a fine grained groundmass in which lie phenocrysts 
of feldspar and augite. An analysis of this feldspar, whose density is 
2.58-2.62 gave : 

SiO, A1,0, Fe,03 CaO MgO K,0 Na,0 H,0 Total 
67.99 19.27 .82 .75 .02 3.05 6.23 .90 = 99.03 

The augite comprises from 5-20 per cent of the rock. Its tint varies 
from green to colorless, the lighter colored portion often lying within 
a darker outer zone. Analysis of the augite yielded : 

SiO, A1,0, Fe,0 FeO CaO MgO K,0 Na,0 H,0 Total 
53.19 2.38 9.25 5.15 17.81 9.43 .38 2.63 .01 =100.23 

The rock, which is an augite soda-granite, has the following composi- 
tion: 

SiO, AlA Fe.O, FeO CaO MgO K,0 Na,0 H,0 P^O^ Total 
^6.84 18.22 2.27 .20 3.31 .81 2.80 5.14 .46 tr = 100.05 

•Bull U S. Geol. Survey, No. 107. 
'Amcr. Geol., XI, 1893, p. 383. 



1894.] Petrography. 249 

Petrographical News. — In a series of articles receDtlj published 
Vogt* discusses the formation of oxides and sulphide ores around basic 
eruptive rock bodies, describes all the known occurrences of the nickel 
sulphides with reference to their mode of origin, and reviews critically 
the literature treating of the differentiation of rock magmas. He 
shows that the nickel ore deposits that are peripheral must be due to 
differentiation of rock magmas. He further shows that the laws gov- 
erning the processes of differentiation are very complicated and that 
neither Sonet's principle nor any other single physical or chemical 
principle will satisfactorily explain the phenomena. 

Dr. G. H. Williams' reports the occurrence of volcanic rocks at 
many localities in the eastern crystalline belt of North America. The 
rocks in question comprise tuffs, glass breccias, devitrified obsidians and 
fine grained crystalline flow rocks with many of the characteristics of 
modem lavas. All these have heretofore been regarded as sedimentary 
in origin by most of the geologists who have studied them. The 
author gives his reasons for concluding that they are volcanic, and de- 
clares that, not before their true character is recognized will the struct- 
ure of the crystalline areas of the Appalachians be correctly under- 
stood. 

Lang*^ discusses the conclusions of Bosenbuch^^ with respect to the 
chemical nature of the crystalline schists, and criticizes Linck's prin- 
ciples governing the mineralogical composition of eruptive rocks. In 
his article, which is well worth reading, the author shows conclusively 
that the mineral composition of rocks is not determined by their 
chemical composition. 

*Zeitsf. prakt. Gcol., 1893, Jan., April. 
•Journ. of Geol., Vol. 2, p. 1. 
"Min. u. Pctrog. Milth.. XIII, p. 496. 
"Cf. American Naturalist, 1891, p. 827. 
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PETROGRAPHY.* 

Composite Dykes on Arran. — Professor Judd' describes a num- 
ber of ''composite" dykes on the Island of Arran, in which the well- 
known "Arran pitchstone " and a glossy augite-andesite occupy differ- 
ent portions of the same fissure, either rock appearing in the center of 
the dyke, with the other on one or both of its peripheries, or the one 
rock cutting irregularly through the other. The relations of the rocks 
indicate that there was no regular sequence in the intrusion, the pitch- 
stone having been intruded sometimes before/sometimes after the ande- 
site. Each rock contains fragments of the other (in different dykes), 
and the two rocks are always separated by a sharp line of demarkation. 
The andesite is a basic rock containing about 56 per cent of silica, 
while the pitchstone is a pantellerite with 75 per cent of SiO, or an 
augite-enstatite-andesite with 66 per cent of SiO, and 4.13 per cent 
K,0. The andesite is well characterised. It passes into a tholeite 
with intersertal structure, by a decrease in the glassy component, and 
upon further loss of glass it passes into diabase. The pitchstone is 
largely an acid glass, surrounding crystals of quartz, and microlites of 
augite, feldspar, magnetite, etc. The author adds to the list of individ- 
ualized components already known to exist in the rock hyalite and 
tridymite. The latter mineral occurs in plates aggregated into spher- 
ules and globules that surround quartz crystals, and the hyalite forms 
globuies scattered here and there through the glass. The author thinks 
that materials of such widely different nature as that existing in these 
dykes could not have been formed by the differentiation of a magma 
after its intrusion into the dyke fissures, but that the differentiation 
must have taken place while the magma was still in its subterranean 
reservoir. 

Analyses of Clays. — Hutchings' quotes a series of analyses of 
carboniferous clays to show that these substances possess the requisite 
<;omposition to become clay slates upon compression. He ascribes the 
small percentages of alkalies shown in most clay analyses to the fact 

* Edited by Dr. W. S. Bayley, Colby University, Waterville, Maine. 
• * Quart. Jour. Geol. Soc., xlix, 1893, p. 536. 
'Geol. Magazine, Jan. and Feb., 1894. 
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that these analyses are of commercially valuable clays, selected for 
their small alkali contents. In the course of his article the author cor- 
rects some of the statements made in earlier papers and amplifies 
others. He declares that newly formed feldspar is present in the slates 
metamorphosed* by the shap granite and in other contact slates. In 
the spots of the shap rocks, and in those of other contact slates, there 
is always present, in addition to its individual components, more or less 
of a yellowish-green very weakly polarizing substance in which the 
other components of the spot are imbedded. This is believed to pos- 
sess an indefinite composition, and to be the result of aqueo-fusion of 
some of the constituents of the original rock and the solidification of 
the product in an amorphous condition. The paper concludes with a 
statement of the author's views concerning the transformations that 
rutile, biotite, quartz, feldspar, cordierite and other contact minerals 
undergo in cases of contact metamorphism. 

The Phonolites of Northern Bohemia. — The phonolites of 
the Friedlander district of North Bohemia are nosean bearing trachy- 
tic phonolites and nepheline-phonolites, according to Blumrich.^ The 
latter contain phenocrysts of anorthoclase in a groundmassof sanidine, 
nepheline and aegerine crystals and groups of a new mineral which the 
author calls hainite. This hainite is a strongly refracting but a weakly 
doubly refracting colorless substance. It occurs in tiny triclinic need- 
les with a density of 3.184. These unite into groups. It is found also 
as well-developed wine-yellow crystals forming druses in cavities in the 
rock. The mineral has a hardness of 5, and it is optically positive. 
It is supposed to be closely related to rinkite, hjortdahlite and the other 
fluorine bearing silicates common to the eleolite-syenites. In addition 
to hainite the druse cavities contain albite, chabazite and nosean. In 
the trachytic phonolites a glassy base was detected. 

Sphenilitic Granite in Sweden. — Loose blocks of spherical 
granite are reported by Backstrom' from Kortfors, in Orebro, and 
Balungstrand in Dalekarlien, Sweden. The rock from Kortfors is a 
hornblende granitite containing concentric nodules composed of four 
zones. The inner one consists of oligoclase, microcline and quartz ; 
the second of oligoclase in radial masses and small quantities of horn- 
blende, biotite, magnetite, orthoclase and quartz ; the third of horn- 
blende, biotite, oligoclase and a little biotite, and the peripheral zone 

*Cf. American Naturalist, 1892, p. 245. 
*Min. u. Petrog. Mitth.,xiii, p. 465. 
•Geol. Foren. i. Stockh. Fiirh. 16, p. 107. 
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of magnetite in a matrix of oligoclase. The structure of the spheroids, 
with the jounger minerals nucleally and the older ones peripherally 
distributed, indicates to the author that they were produced by liqua- 
tion processes. The rock from Balungstrand possesses a coarse ground- 
mass consisting almost exclusively of microcline and quartz. The 
spheroids are essentially oligoclase spherulites peripherally enriched by 
biotite. They are clearly older than the groundmass. 

Diabase and Bostonite from New York. — A few dyke rocks 
cutting the gneisses of Lynn Mountain, near Chateaugay Lake, Clin- 
ton Co., N. Y., are described by Eakle^ as consisting of olivine diabase 
and of bostonite. The latter rock b porphyritic with phenocrysts of 
red orthoclase in a fine-grained groundmass with the trachytic struct- 
ure. It differs from the other bostonites of the region in the presence 
of much chloritized augite in its groundmass. It is also more acid 
than these. Its analysis gave : 

SiO, A1,0, Fe,0, CaO MgO K,0 Na,0 Loss Total 
67.16 14.53 4.17 1.26 .41 6.10 6.55 1.10 = 100,28 

The olivine diabase differs from the ordinary ophitic diabases in that 
much of its augite is in idionrorphic forms. They thus resemble Kemp's 
augite caraptonites. 

Petrographical News. — A very interesting series of analyses of 
rocks from the central and northeastern portions of the Mittelgebirge is 
given by Hibsch.^ The series includes analyses of phonolites, doler- 
ites, camptonites, nepheline and leucite tephrites, augitites and basan- 
ites. Many of the rocks have been described in the literature. 

Cohen' has obtained from the Transvaal, Africa, specimens of a cal- 
cite bearing aplite and of a melilite augite rock of a somewhat abnor- 
mal character. The aplite is from the mine of the Iron Crown Gold 
Mining Co., near Hamertsburg, and the melilite rock from near Pala- 
bora. The melilite rock is a fine grained aggregate composed largely 
of honey-yellow melilites and black augites. On its druse walls are 
little crystals of the first-named mineral, and through the druse cavi- 
ties extend thin plates of copper. In the thin section, clear, colorless 
melilites, with rounded outlines and olive-green grains of augite are 
seen to lie in an opaque granular groundmass in which are dots and 
flakes of copper. 

^ Amer. Geologist^ xil, p. 31 . 

^ Min. u. Petrog. Mitth., xiv, p. 95. 

'Minn. a. Petrog. Mitth., xiy, p. 188. 
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Backstrom^^ fused feldspathic phonolite and obtained as the product 
upon cooling a colorless glass filled with microlites of oligibclase, 
nepheline, small microlites of colorless pyroxene and tiny grains of 
picotite and olivine (?). Upon fusing a leucite phonolite, containing 
nosean, SO, is driven off and the resulting product is a glass enclosing 
microlites of oligoclase, a few prisms of nepheline and abuudant crys- 
tals of a yellow pyroxene with the properties of aegerine. 

^•Bull. d. 1. Soc. Franc, d. Min., 1893, xvi, p. 130. 

Rqyrinfedfrom The American Naturalist^ December 1st, 189^. 
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PETROGRAPHY.* 

The Serpentines of San Francisco. — The serpentine of the 
Protero, a district within the limits of the city of San Francisco, is an 
eruptive rock intrusive in sandstone. It was originally a Iherzolite, 
which by the usual processes of alteration has been changed to ser- 
pentine. Two varieties of the rock are noticed by Palache.' One is a 
massive form, while the other is siickensided along so many planes 
close together that the rock has became schistose. Between the siick- 
ensided surfaces are oflen spheroidal masses of the massive rock. 
The massive serpentine is of the usual character. It consists now of a 
felt of serpentine fibres in which are imbedded numerous crystal-like 
areas of enstatite and diallage, and grains of olivine, magnetite and 
chromite. The crystal-like particles of the pyroxenes are remnants 
of larger grains that were shattered by dynamic action. The pyrox- 
enes and the olivine have yielded the serpentine. Intrusive into the 
serpentine is a hypersthene diabase, composed of labradorite, mono- 
clinic and orthorhombic pyroxenes and green hornblende, supposed to 
be derived from the pyroxene. Its structure is ophitic. A second 
variety of the rock consists essentially of plagioclase and hornblende. 
Portions of it are schistose. Its structure is sometimes granitic and 
sometimes ophitic, and in the latter case it contains small quantities of 
pyroxene. Hence it is regarded as an altered form of the diabase. 
An analysis of the hornblende variety follows : 

SiO, A1,0, FeA FeO MnO CaO MgO K,0 Na,0 P.O, TiO, H,0 Total 
47.41 16.03 2.66 7.06 tr 12.33 5.81 4.47 tr 1.29 2.19=99.24 

Density = 2.96. 

The Blue Hornblende in the California Schists. — In many 
of the schists of the Coast Range, Cal., is a blue amphibole that has 
for some years past gone under the name of glaucophane. Palache" 
has recently found it in large quantities and in well developed column- 
ar crystals in a schist-boulder near Berkely. The matrix of the schist 
is a granular aggregate of clear, fresh albite, containing numerous 
liquid and solid inclusions. The latter consist largely of small grains 

» Edited by Dr. W. 8. Bayley, Colby University, Waterville, Maine. 
«BaU. Geol. Dept. Univ. of Cal., Vol. 1, p. 161. 
• lb.. Vol. 1, p. 181. 
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and needles of the blue amphibole. In addition to these are tinj 
crystals of magnetite, sphene and zircon. In this matrix lie sheaves 
of the blue amphibole, which are formed of small needles or of large 
columnar crystals, sometimes measuring as much as 20 mm. in length. 
The crystals are well developed in the prismatic zone, where they ex- 
hibit clearly the cross section of amphibole. The plane of their opti- 
cal axes is the clinopinacoid. The extinction of the mineral is about 
13^ to c, along the axis of greatest elasticity. The mineral must be 
closely related to riebeckite. A characteristic feature of the new am- 
phibole is its strong pleochoism, which is stronger even than that of 
glancophane. A=sky blue to dark blue; B= reddish to purplish- 
violet ; C= yellowish-brown to greenish-yellow. When broken, crys- 
tals of the blue amphibole are often healed with green actinolite, and 
often fibres of the latter mineral unite portions of blue crystals on 
opposite sides of veins of albite cutting through the rock mass. An 
analysis of the blue mineral gave : 

SiO, Alfi, Fefi, FeO MnO MgO CaO Na,0 K,0 H,0 Total 
55.02 4.75 10.91 9.46 tr 9.30 2.38 7.62 .27 undet. = 99.7§ 

This indicates a mixture of the three molecules Na, Al, Si^Oj,, Na, 
Fe,'" Si,0„ and R^'SiO, (where R is Mg : Ee : Ca = 6 : 2 : 1) in the pro- 
portions 1:2:9. The optical properties of the mineral are very simi- 
lar to those of the blue amphibole described by Cross.^ Chemically, it 
lies between riebeckite and glaucophane. The author names it cross- 
ite. 

The Diorites, Gabbros and Amphibolites of Argentina. — 

The basic rocks from Argentine in the collection of Berlin University 
have been studied petrographically by Romberg.* They occur in the 
easternmost of the Cordilleran chains, associated with crystalline schists 
and eruptive rocks. The diorites and gabbros form stocks, and some- 
times sills and dykes, that are closely associated with gneiss and crys- 
talline limestones. The author divides the rocks studied into a num- 
ber of groups and sub-groups, recognizing as the two principal groups 
eruptive'rocks, and those associated with the crystalline schists. Among 
the undoubled eruptives are gabbros and diorites, and of the latter 
class there are two varieties, the diorites proper and the quartz diorites. 
Gabbro-diorites are also recognized among the specimens. The gab- 

♦Cf. American Naturalist, 1890, p. 1073. 
^Neues Jarb. f. Min. etc., B. B., ix, p. 293. 
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bn)9 include olivinitic and nonolivinitic varieties. In the former there 
is often a bluish green hornblende, at whose contact with feldspar there 
is often a fringe of spinel arranged in pseudopodia-like masses with 
tiieir long directions perpendicular to the bounding surfaces of the 
amphibole. In other specimens the olivine is separated from feldspar 
by a band of hypersthene. Norites, with reaction-rims around their 
-olivines, and peridotites containing enstatite are among the other mem- 
bers of the gai)bro family met with. More closely associated with the 
acinstsi than all the rocks just mentioned, and apparently forming a 
portion of the schist series* arediorites, often saussuritized* and amphi- 
t)olites among the hornblende rocks, and gabbros, peridotites and ser- 
pentines among the pyroxene bearing kinds. The basic schistose rocks 
in the collection studied are schistose diorites, and rocks com posed essen- 
tially of epidote and zuisite, and of garnet and scapolite, supposed to 
be derived from diorite, schistose gabbros and hornblende schists. 
After describing the characteristic features of the gabbro and diorite 
structures, the author proceeds to discuss the origin of the Argentine 
hornblende schists. He finds no evidence that these are squeezed plu- 
tonic rocks nor metamorphosed sediments, and so he concludes that 
they are submarine eruptives. 

Amphiboles in Russian Rocks. — Federow' gives some interest- 
ing notes on the amphiboles in the rocks of the northern Urals. The 
mineral is frequently absent from the freshest rocks. It is most abun- 
-dantly present in those that have been metamorphosed by pressure. 
The kinds observed were a yellow-green variety, a colorless or very 
light colored kind, a dark brown variety, a fibrous variety with a blue 
<soIor, glaucophane and gastaldite. The first is especially common in 
gneiss, syenite and syenitic gneiss, and it is present also in a diabase, 
where it is believed to have been derived from chlorite. The second 
variety is common to highly metamorphic rocks, while the third is lim- 
ited to diabases and proterobases. The fourth variety is characteristic 
of the green schists, more particularly those that have undergone 
chemical alterations. The glaucophane is found in magnetite schists, 
in a few altered green schists and in gneiss. The sixth variety is also 
common to the green schists. In a syenite gneiss the author observed 
a brown augite that along a zone of crushing has been changed to a 
iight green pyroxene, which is regarded as evidence that dark brown 
amphibole may give rise by pressure to light green hornblende. 

•Minn. u. Petrog. Mittb., xiv, p. 143. 
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Basalt Boulders from Thctford, Vt. — A brief description of 
the material of the peculiar basalt boulders discovered by Hubbard at 
Thetford, Vt, is given by Hovey' in a recent paper. The most con- 
spicuous features of the boulders are the large masses of olivine and 
pyroxene scattered through them. The former are in rounded aggre- 
gates with agranular structure. Their composition is SiO, = 40.75^ 
FeO = 9.36 ; MgO = 50.28. The pyroxene nodules consist of the 
remnants of single crystals of a pale green color, and with an extinct- 
ion of 44°. These nodules are in a groundmass composed of augite^ 
plagioclase, hornblende and several accessory substances. The augite 
of the groundmass is brownish-violet in color, and it has the peculiari- 
ties of basaltic augite. 

Maryland Granites. — Keyes^ argues the original character of 
much of the epidote in Maryland granites from its close association 
with allanite, which is believed to be an original component of the 
rocks, since it occurs in them as sharply defined crystals completely 
mantled by fresh biotite. It is found also included in crystals of 
sphene of whose primary nature there can be no doubt. Finally its 
grains are idiomorphic with respect to many of the original rock com- 
ponents with which they are in contact. 

^Tians. N, Y. Acad. Sciences, xiii, p. 161. 
*Bull. Geol. Soc. Amer., Vol. 4, p. 805. 

Reprinted from The American Naturalistf Janiuiry Ist, 1894.. 
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PETROGRAPHY.* 

Geology of Angel Island, San Francisco Bay. — Angel bland 
in San Francisco Bay, GaL, consists essentially of a syndine of sand- 
stone interbedded with an intrusive sheet of fourchite and cut by a 
serpentine dyke and a second mass of fourchite. A radiolarian chert 
is associated with the sandstona The most interesting feature con- 
nected with the rocks is the discovery by Ransome* that both the four- 
chite and the serpentine have efiected metamorphic changes in the 
sandstone and in the chert, and that in all cases the resulting product 
is the same, Viz., a glauoophane schist. The serpentine and the four- 
chite are thus true eruptive rocks, neither being, as supposed by 
Becker, a metamorphosed sediment. The glauoophane schists are true 
contact rocks, and are not the result of a general oregional metamor- 
phism of pre-existing rocks. Not only do they occur as contact facies 
of the sandstones and cherts, but the former rook often contains peb- 
bles of schists, in their essential features similar to the contact schists' 
The sandstone is made up of quartz, plagioclase and fragments of 
various rocks. The fourchite consists almost entirely of nearly color- 
less augite in rounded or irregular grains, and a small quantity of an 
interstitial substance composed of smaller granules of augite and a fine 
grained neatriz, which under high powers resolves itself into small, 
stout colorless crystals imbedded in a yellowish-green substance that is 
nearly isotropic. The crystals are thought to be zoisite, which may be 
an alteration product of plagioclase, although the author thinks this 
origin not probable. Often the augite is changed peripherally into 
glauoophane, which either replaces the pyroxenes, fills cracks in them, 
or occurs in the spaces between adjacent grains. A few of the speci- 
mens examined possess a glassy groundmass and others are porphyritic. 
Brecciated and spheroidal facies were also observed. The schist pro- 
duced by the alteration of the sandstones and cherts is sometimes com- 
posed of aggregates of glauoophane in a matrix of colorless albite. 
Brown mica, garnets and sphene are also present to some extent in the 
rock. Other varieties of the schist are essentially aggregates of quartz 
and glauoophane. Occasionally the glauoophane is in fairly well de- 
fioed crystals, but usually it is in sheaf-like bundles of fine needles. 
The altered cherts now coosist of spherules of cryptocrystalline silica 

1 Edited by Dr. W. S. Bayiey, Colby Univeruty, Waterville, Maine. 

"Bull. Dept. Geol. Univ. of Cal., Vol. 1, p. 193. 
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or grains of recrjstallized quartz aud microlites and bundles of nearly 
colorless augite. The serpentine on the island b nodular as the result 
of shearing. It was derived in all probability from a rock made up 
almost exclusively of diallage. It contains granules of chromite. This 
serpentine has effected the same alterations in the chert and sandstone 
through which it cuts, as has the fourchite. Some peculiar inclusions 
of a dark rock in the serpentine are supposed to be the remnants of a 
dyke that formerly occupied the fissure, which the serpentine subse- 
quently filled. These fragments now consist of a faolocrystalline aggre- 
gate of augite and albite, of which the first mineral is sometimes alter- 
ed to green and brown hornblende. Analyses of the fourchite (I) and 
of a fresh nodule of serpentine (II) follow : 

SiO, A1,0, Pe,0, FeO CaO MgO K,0 Na,0 P,0, Loss Total 
I. 46.98 17.07 1.85 7.02 12.15 8.29 .53 2.64 .09 4.86=101.38 
II. 42.06 2.72 2.88 39.53 not estimated 12.04= 99.23 

A New Rock-Volcanite. — In an abstract of a paper to appear 
in a German periodical, Ilobbs* gives an account of an anorthoclase- 
augite rock which he calls volcanite. It occurs as bombs projected 
from Volcano in 1888-89. Phenocrysts of anorthoclase, andesine, an 
acmitic augite and olivine are imbedded in a groundmass containing 
two generations of the first named of these minerals in a glassy base. 
The augite phenocrysts in many instances have been resorbed by the 
rock's magma and have thus given rise to pseudomorphs of colorless 
pyroxene, magnetite, and plagioclase. The structure of the rock is 
trachytic. Its chemical composition corresponds with that of the 
dacites, while its mineralogical composition is that of an augite pan- 
tellerite. Analyses of the anorthoclase (II) and of the rock mass (I) 
follow: '♦ 

SiO, A],0, Fe,0, PeO MnO CaO MgO Na,0 K;0 H,0 P.O. Total 

1.66.99 17.56 1.41 3.39 tr 4.25 .93 3.35 .34 1.53 tr = 99.75 

II. 60.01 20.12 2.82 5.15 .23 6.43 3.67 .77 = 99.20 

Acmite Trachytes from Montana. — Among the eruptive rocks 
occurring as dykes, sheets and lacoolitic masses in the Cretaceous of 
the Crazy Mts. are acmite trachytes and eleolite syenites. The for- 
mer, according to Wolff,^ is present in small sheets aud dykes and in 

*Bull. Geol. Soc. Amer., Vol. 5, p. 698. 
^ Bali. Mas. Comp. Zool-, xvi, p. 227. 
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apophyses from laccolitic masses. It is a rock made up of pheDocrysts 
of anorthoclase, sodalite and augite in a groundmass of lath-shaped 
feldspars and acicular aegirines and acmites imbedded in a colorless 
interstitial matter, composed in all probability of nepheline and anal- 
cite. The augite phenocrysts are provided with an outer zone of 
aegerine. Needles of this mineral are included in all the colorless 
constituents. The eleolite syenite is from the laccolites. It is panidio- 
morphic, with fresh onorthoclase phenocrysts in a fine grained mass of 
feldspar, augite, aegerine, acmite, the angular spaces between which 
are occupied by nepheline. Analyses of the syenite and of one variety 
of the trachyte gave : 

SiO, A1,0, FeA FeO MnO CaO MgO Na,0 K;0 TiO, P^ Ign. Loss Total 
59.66 16.97 3.18 1.15 .19 2.32 .80 8.38 4.17 tr .14 2.53 .07 99.66 
62.17 18.58 2.15 1.06 tr 1.57 .73 7.56 3.88 tr .11 1.63 .07 99.50 

Petrographical Notes. — In a glassy rock from near Harrismith, 
in the Orange Free States, Molengraff^ finds small crystals of twinned 
cordierite, Httle octahedra of magnetite and skeleton crystals of augite. 
The cordierite is slightly pleochroic. Its crystal^ are well defined and 
possess all the pecuh'arities of the mineral. An analysis of the rock 
shows : 

SiO, TiO, A1,0, Fe,0, FeO MgO CaO K,0 Na,0 Loss Total 
64.54 .79 19.16 7.23 3.39 2.47 .57 1.13 2.25=101.53 

The large percentage of SiO, present as compared with the small per- 
centages of the alkalies suggests to the author that the rock is an 
abnormal type. After a critical discussion of i.he literature of cordie- 
rite as a rock component, the conclusion b reached that, in all proba- 
bility, the specimens studied represent foreign inclusions fused in a 
basic rock. 

A very brief account of the lavas and ashes of the old volcano 
Bhobell Fawr near Dolgelley in Wales, is given us by Cole.' The 
greater portion of the products are ashes containing hornblende and 
augite. The lavas are augite, aphanites and basaltic and andesitic 
andesites. 

^Neues Jarb. f. Min. etc., 1894, 1, p. 79. 
*Geol. Magazine, x, 1893, p. 337. 
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Rutley^ gives a few illustrations in proof of his statement that the 
production of spherulites is sometimes a devitrification process subse- 
quent in point of time to the development of perlitic cracks in the 
volcanic rocks in which they occur. 

In a recent number of Science Blake' suggests the notion that many 
of the quartz veins, ' reeft ' and boss-like masses in ancient rocks are 
the result of deposition from old thermal springs. 

The rock of Saint Sardoux, Puy-de-Dame, France, is composed* of 
ilmenite and soda-augite in a groundmass consisting largely of nephe- 
linb crystals cemented by a matrix of feldspar and glass. Sometimes 
the augite and nepheline are intergrown like the constituents of a peg- 
matite and at other times they form an ophitic aggr^ate, with the 
nepheline the older component. The rock penetrates the peperites of 
the region in the form of dykes and veins. 

Nevir Books. — Granites and Greenstones'* is the title of a new series 
of tables for the determination of rocks and their essential components. 
The author, Mr. Rutley, divides rocks into Volcanic rocks. Dykes and 
Sills and Plutonic masses, and then subdivides each group into four series 
as follows : Ultra-basic with SiO,=39-45 per cent ; basic, with silica 
45-55 per cent , intermediate, with 8iO,=55-66 per cent ; and acid, 
with silica over 66 per cent. The ultra-basic series is divided into the 
non-feldspathic and the potentially feldspathic, including nepheline 
and leucite non-feldspathic rocks. The basic rocks are all plagioclastic. 
They include a nephelinic or leucitic and a non-nephelinic group. In 
the dyke and sill division of this series are included the diabases. In 
the intermediate series we find again two groups — the orthoclastic and 
the plagioclastic, and in each of these nepheline and non-nepheline 
sub-groups. The acid series includes a division whose feldspars are 
plagioclaee or anorthoclase, and one in which the feldspar is orthoclase. 
Definitions and notes are abundant and are so given as to really 
explain the tables. The elvans are described as the apophyses of 
deep seated granitic masses. They include micro-grsnites, aplites, 
quartz-porphyries and greisens. The mineralogy tables contain no 
startling novelties. They are good and the book itself is well worth 
study. It will serve as a useful companion to the student. 

^ <iuart. Jour. Geo!. Soc., Feb. 1894, p. 10. 

* Science, Vol. xxiii, 1804, p. 141. 

* Bull. Soc. Franc d. Min. xvii, p. 43. 

'^Granites and Greenstones, a series of Tables and Notes for Students of Pel- 
rology. By Frank Rutley. London, Thos. Murby, 1894, pp. 48. 
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In an article of 62 pag«B on the optical recognition and economic 
importance of the common minerals found in building stones, Luquer^' 
mentions the principal microscopic characteristics of the most import- 
ant minerals with sufficient fullneas to enable the technical student to 
determine them in the thin section. He also notes the effect of pres- 
ence of each upon the value of the various building stones in which 
thej occur. He, moreover, describes the usual associates of each dif- 
ferent mineral, and so incidentally gives the composition of the prin- 
cipal rocks used in constructions. The article in pamphlet form is 
simple and useful. 

" School of Mines Qamrt. xv, p. 285-336. 



Reprinted from The American Naturalist, February Ut, 1895. 



362 The Anurieaji Ifaturalid. [April, 



PETROGRAPHY.* 

Some Basalts of Asia Minor. — The rocks near Kula, Asia 
Minor, are basalts in sheets and lava streams, the latter emanating 
from a number of old volcanic centers whose cores may still be dis- 
tinguished. These basalts, according to Washington,' are hornblende- 
plagioclase basalts, characterized especially by the abundance of their 
homblendic component. This mineral, augite and olivine are present 
as phenocrysts in a groundmass made up of plagioclase, magnetite and 
glass, the latter being lighter in color as the magnetite in it increases 
in quantity, thus indicating that this mineral was one of the latest 
separations from the magma. Leu cite was discovered in two of the 
streams. It presents no unusual features. The mineral is rare in 
hornblendic basalts elsewhere. None of the components of the rocks 
merit special mention but the hornblende. This is always porphyritic 
and is present in large quantity. Its color is yellow, brown or green- 
ish-yellow, and its extinction varies from 4^ to 23^. The chemical 
alterations effected in the mineral by magmatic resorption are inter- 
esting. One effect is the replacement of the hornblende by a reddish- 
brown mineral associated with colorless augite and opaclte, and another 
is its partial or complete alteration into augite and opacite. The 
brown mineral is referred to hypersthene, although the analysis of a 
portion of the rock containing a large quantity of it was rather against 
this theory. The author thinks that the formation of the mineral wiis 
probably due to the reducing action of hydrogen (from dissociated 
water included in the lava) upon the ferric iron of the hornblende^. 
In structure the basalts are normal, hyalopilitic, semi-vitreous and 
tachylitic. An analysis of a leucite variety gave : 

SiO, A1,0, Fe,0, FeO CaO MgO Na,0 K,0 PA H,0 Total 
47.74 20.95 3.29 6.32 7.56 5.16 7.12 1.21 .13 .04 = 99.52 

Since the hornblende is of primary importance in the basalts of Kula, 
it is proposed to call them, and other basalts in which hornblende pre- 
dominates over augite and olivine, by the name of Kulaites. 

The Igneous Rocks of the Eureka District. — In an appendix 
to the Geology of the Eureka District, Iddings' gives an account of 

» Edited by Dr. W. S. Bay ley, Colby University, Waterville, Maine. 
* Amer. Jour. Sci., Feb., 1894, p. 114. 
'Monograph XX U. S. Geol. Survey, p. 337. 
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the igneous rocks of the region with special reference to the lavas 
whose studies led Hague to the proposal of the theory that the various 
types of rocks in the Eureka district are differentiated portions of one 
magma, which split up into two, one yielding feldspathic acid rocks 
and the other pyroxene basic ones. Among the intrusive rocks of the 
region Iddings mentions only granites, granite-porphyries and quartz- 
porphyries. The volcanic rocks include homblende-andesite, horn- 
blende-mica-andesite, dacite and rhyolite, which are the types derived 
from, the more acid portion of the original magma, and pyroxene- 
andesites and basalts derived from the basic portion. The pyroxene- 
andesite contains anorthite, hypersthene, augite» hornblende, a little 
biotite and an occasional quartz grain, in a glassy groundmass with a 
feit-like structure produced by labradorite and augite-raicrolites. The 
hornblende-mica-andesitea are more acid. They contain labradorite, 
hornblende, biotite and a little quartz as porphyritic crystals in a 
micro-crystalline groundmass of lathnshaped plagioclases and inter- 
growths of feldspar and quartz. The dadtes are rare. They possess 
macroscopic quartz-phenocrysts together with hornblende, hypersthene, 
a little augite, biotite, labradorite, anorthite, and possibly orthoclase 
in a pumiceous glass base, which also often contains many beautifully 
crystallized zircons. The rhyolites met with present few charaqters of 
special interest. They vary in the texture of their groundmass from 
micro-crystalline to glassy varieties. Their sanidine phenocrysts have 
the plane of their optical axes sometimes in the plane of symmetry 
and sometimes perpendicular thereto. Occasionally the rock possessw 
also phenocrysts of hypersthene. The basalts are poor in oUrine, and 
this mineral when present is often changed into serpentine or into the 
reddish-brown substance to which Lawson haa given the name iddings- 
ite. Hypersthene is present in some of the sections, and in others are 
a few grains of quartz surrounded by augite borders. 

Notes from Minnesota. — In a preliminary report of a season's 
field work in northeastern Minnesota, Elftman^ refers to the gabbro of 
the region as producing contact metamorphism in the slates and schists 
to the north of it. He describes more particularly the actinolite-mag- 
netite slates, from near Birch Lake, that are believed to have originar 
ted in a fragmental rock whose nature, however, is not fully set forth. 
The gabbro is an olivinitic variety. In it are great masses of anorth- 
osite regarded by the author as phases of the gabbro. This is the rock 

♦22d Ann. Rep. Geol. A Nat Hist. Survey of Minn., p. 141. 
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which was reported by Lawson* as representing an old basement lying 
unconformable beneath the gabbro. 

The Geology of Dartmoor, England.— McMahon* gives a few 
brief descriptive notes on some trachytes, felsites, mica-diorites, dole- 
rites, tufis and hornblende-schists from the western flank of Dartmoor. 
The trachytes and felsites are more or less altered, and the tuffs always 
very much so. The tufii contain fragments of several kinds of lavas 
.and of altered sedimentary rocks. The cementing material is " like the 
microgranular base of some rhyolites and porphyries." The most 
interesting rocks are the hornblende schists, which are thought by the 
author to be altered basic tufis. They are marked by a fine grained 
parallelism of their constituents, producing a structure which the 
author designates the *' corduroy structure." The rocks consist of 
augite, secondary hornblende and feldspar, the first two of which are 
often well crystallised. Their alteration is thought to be due to the 
intrusion of the tufis by the great mass of epidiorite, of the Cock's Tor. 
The basic schists of the Lizards that have been so repeatedly discussed, 
are believed to have had a similar origin. ' 

Miscellaneous Notes. — ^The study of a series of nepheline rocks 
leads CleBtil^ to the oendusion that the peg structure so characteristic 
of this mineral is an efiect of alteration. The alteration product is 
often a hydrated pleochroic substance with a yellowish tinge. The 
' pegs ' are produced by the extension of this substance along directions 
of feeble cohension in the original mineral (solution planes ?) 

The rock by whose decomposition the apophyllite' of Callo in Algeria 
was formed, is a biotite-augite-andesite, whose groundmass is usually 
more altered than the phenocrysts. The inclusions found in the rock 
are of oordierite gneiss, fragments of andalusite and of siUimanite and 
large segregations of plagioclase a little more basic than the feldspar 
of the phenocrysts. 

On account of the similarity in crystalline structure between fiint 
and Arkansas whetstone, Rutley* is inclined to regard the latter rock 
as derived by the replacement of limestone or dolomite by silica. The 
rhombohedral cavities noted by Griswold are thought to have been 

^ Bull. No. 8, Geo!. & Nat. Hist. Survey of Minn. 

* Quart. Jour.Geol. Soc., 18H P- 338. 
^Bull. Hoc. Franc, d. Min., zvii| p. 108. 

* lb., p. 11. 

* Quart. Jour. Geol. Soc., 1894, p. 377. 
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produced by the solution of some crystals of calcite or dolomite th^t 
remained for a time in the midst of the replacing silica after all tlfe 
rest of the carbonate had been removed. 

Pearce'" gives a series of analyses to sustain his theory that the free 
gold of the Cripple Creek District, Colorado, has been mainly derived 
from the oxidation of tellurides. 

In a preliminary report on the Rainy Lake Gold Region in Minne- 
sota and Manitoba, H. V. Winchell and U. S. Grant" give some bridf 
notes descriptive of the Laurentian, Coutchiching and Keewatin rocks 
of the district. 

"Colo. Scient. Soc., April 5, 1894. 

" 23d (ieol. & Nat. Hist. Sur. of Minn., p. 86. 
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PETROGRAPHY.' 

Granite Inclusions in Gabbro. — Inclusions of granite in the 
gabbro of the Cuillin Hills, Skje, England, afford excellent illastra- 
tions of the effects produced by the fusion of acid rocks on a molten 
basic one. The granite in question is reported by Judd' to be a biotite 
or a hornblende-biotite variety. Near the periphery of the mass the 
biotite and hornblende are replaced by augite, and granophyre is de- 
veloped in the ioterstioes between the phenocrysts. The gabbro, in its 
passage upward, broke fragments from this granite, especially from its 
peripheral portions, and changed them completely. The granophyric 
intergrowth was fused and changed to a rhyolitic glass, marked by flow 
lines and filled with spherulites and lithophysae. In a few instances, 
some of the larger granophyre groups have escaped complete fusion, in 
which case, their remnants remain as nuclei of large compound spheru- 
lites. Imbedded in the glass are the large crystals of the granite. The 
quartzes have been cracked, and into the cracks glassy material has 
been pressed. The feldspars are also cracked, and in the crevices thus 
formed, secondary feldspars have been deposited. The original augites 
have disappeared, and in their places are aggregates of magnetite and 
other secondary products. The most interesting features of the altered 
inclusions are the spherulites. Simple and composite varieties are both 
common, and the trichitic kinds described by Cross are also met with. 
The centers of the spherulites are nearly always grains of quartz or 
of orthoclase, or groups of granophyre, as already mentioned. Pyrite 
and fayalite are both new products of the metamorphic action. 

The Geology of Pretoria, South Africa.— A long and inter- 
esting account of the geology of the gold fields near Prt^toriai in the 

1 Edited by Dr. W. 8. Bayley, Colby Unlv«wlty, WnUrvlUts M«l««, 
'Quart. Jour. Geol. Soc., zlix, p. 175. 
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South African Republic, has appeared under Molengraaf V name. The 
major portion of the paper is taken up with descriptions of the geologi- 
cal features of the region. There are in it, however, several items of 
petrographic interest. The oldest formation of the region embrace 
granites and crystalline schists. The former rock-type includes tonal- 
ites and orthoclase-plagioclase-microcline granites. In some places 
the rocks show evidences of dynamic metamorphism. Among the rocks 
associated with the granite are sericite-schists, actinolite-schists and 
amphibolites. Above these is another schist formation, comprising 
quartzites, clay slates, corundum-schists and porphyroids, and chiasto- 
lite-schists, cut by diabase dykes. The corundum porphyroid resem- 
bles a feldspar porphry. Large crystals of biotite and large corundum 
individuals are in a groundmass of quartz and chlorite. The whole 
rock is besprinkled with quartz grains. Above the schists are bedded 
fragmentals, with which are associated diabases, quartz-porphyres and 
amygdaloids. In one of the diabases a diallagic augite and a primary 
hornblende were. detected. In the carboniferous sediments south of 
Reitzburg are quartz gabbro and quartz diabases, and in the Rheuos* 
terkop in the diamond fields at Driekop, in the Orange Free States, is 
a quartz-amphibole gabbro containing magnetite, biotite, primary 
hornblende, diallage and plagioclase. The pyroxene is striated paral- 
lell to oP, and is twinned parallel to oo Poo . 

The Gabbro of the. Adirondacks. — The gabbro associated with 
anorthosites of the Adirondacks are described by Smyth* as very simi- 
lar to the Baltimore gabbros. They are best developed at Morehouse- 
ville and at Wilmurt Lake in the valley of West Canada Creek. The 
rock is a norite, in some phases a hypersthene-gabbro, both containing 
a brown hornblende regarded as original. The hypersthene, especially 
in the foliated varieties of the gabbro, which have been rendered 
schistose by pressure, sends tongues out into the contiguous feldspar. 
This stringing out of the pyroxene is so closely connected with the de- 
velopment of the foliation of the rock that it is believed to be a dy- 
namic phenomenon. An analysis of the gabbro gave : 

SiO, AlA Fe,0, FeO MgO CaO Na,0 K,0 H,0 Total 
46.85 18.00 6.16 8.76 8.43 10.17 2.19 .09 .30= 100.96 

A black garnetiferous hornblende gneiss, which is associated with the 
other gneisses in the neighborhood of the gabbro, is thought to be re- 

* Neues Jahrb. f. Miner. B. B., iz, p. 174. 
^ Amer. Jour. Sci., xlviii, 1894, p. 54. 
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lated to the latter rock, from which it is believed to have been derived 
by pressure. Arouod the garnets are rims composed of radiating 
tongues of h jpersthene or of hornblende. Green hornblende is present 
iu the gneiss in addition to the brown variety, and all the other com- 
ponents of the gabbro are represented in either the fresh or the altered 
condition. 

The Dykes of the Thousand Islands.^The granites, gneisses 
and other rocks of the Admiralty Group of the Thousand Islands in 
the St. Lawrence River are cut by numerous dikes of a dark rpck. 
These, to the number of thirty, have been studied by Smyth.^ They 
are all normal diabases and olivine diabases. In the latter variety the 
olivine is often surrounded by a reaction rim composed of radiating 
plates of tremolite. The magnetite in many of the rocks of both va- 
rieties is separated from the plagioclase by a rim of biotite. This is 
absent when the mineral is in contact with the other rock components, 
hence it is regarded as a true reaction rim between the iron oxides and 
the feldspar. 

Analcite-Diabases from California. — A series of dykes, from 
Ban Luis, Obispo Co., California, are described by Fairbankst* as con- 
sisting of two distinct portions. The main one is dark apd fine-grained, 
and the other a hard, light, rock cutting the former in dykes. Both 
possess the same general features in the thin section, but the lighter 
rock possesses them in greater perfection. It consists of lath-shaped 
basic plagioclase, lamellar diallage and analcite. The latter mineral 
occurs as irregular masses in the feldspar, in wedge-shaped pieces be- 
tween the plagioclase, in the form of hexagonal or rounded grains 
partly enclosed within the feldspars, and as the lining of cavities in the 
rock. It is supposed to have been derived from nepheline, as the mass 
analysis of the rock shows it to be very rich in sodium : 

SiO, A1,0, Fe,0, FeO CaO MgO K,0 Na^O H.G CI Total 
50.55 20.48 2.66 4.02 7.30 4.24 2,27 8.37 .44 tr = 100.33 

The analcite is changed partly to an aggregate of green fibres, and 
partly to natrolite. In the wedge-shaped areas between the plagio- 
clase the mineral also contains prehnite crystals, and is bordered here 
and there by a doubly refracting substance supposed to be a soda feld- 
spar. These are both believed to be alteration products of the analcite. 

B Trans. N. Y. Acad. Sd., xiii, p. 209. 

• Ball. Dept. Geol. Univ. Gal., Vol. I, p. 273. 
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In some of the dykes the structure is ophitic, and in others, panidio- 
morphic. If the author's view as to the origin of the analcite is cor- 
rect, these rocks are clearly related to teschnites. 

A Quartz- Keratophjrre from Wisconsin. — Weidman^ has in- 
vestigated the porphjritic rock overlying the Baraboo quartzites of 
Wisconsin, and has shown it to be a quartz keratophy re. It shows all 
the features of a lava, and is associated with tuffs and a sericite schist. 
The schist is at the contact of the keratophyre with the quartzite, and 
is evidently a result of shearing of the eruptive. The latter is porphy- 
ritic, with plagioclase and anorthoclase phenocrysts (often fractured by 
movements of the lava), and a few partially dissolved quartz pheno- 
crysts in a fine-grained holocrystalline groundmass of quartz and feld- 
spar, which, in addition to the phenocrysts mentioned, contains imbed- 
ded in it ilmenite, biotite and zircon. Many specimens show a flux- 
ion structure and some are spherulitic — the spherules being sometimes 
secondary and sometimes primary bodies. An analysis of a sample of 
the rock gave : 



SiO, 


A1,0. 


FeO 


CaO 


K,0 


Na,0 


H.O 


SO, Total 


73.00 


16.61 


1,95 


.79 


.88 


4.95 


1.06 


.76 = 99.00 



The series of bulletins, of which the author's article forms the sec- 
ond number, is well printed and is apparently well edited. It is a 
valued addition to the list of science bulletins now being published by 
American colleges. 

Notes. — The crystalline limestones of Warren Co., N. J., contain a 
large number of accessory minerals, which are described by Westgate.' 
It contains irregular masses or concretions of pyroxene, hornblende, 
magnetite and biotite. Quartz, tourmaline, apatite, graphite and gar- 
net are also present in it. The quartz and pyroxene are so abundant 
that, in some cases, they constitute rock-bodies, composed of interlock- 
ing grains of their principal constituents, with a small admixture of 
some others. 

The nickeliferous pyrrohotite of the Gap Mine, Lancaster, Pa., forms 
a peripheral zone around the eastern end of an amphibolite lens, 
which, according to Kemp,* is an altered norite or peridotite. The ore 
is irregularly intermingled with the hornblende of the amphibolite, 

» Bull. Univ. Wis. Science Ser., Vol. I, p. 85. 

' Amer. Qeologist, Vol. xiv, p. 308. 

* Trans. Amer. Inst. Min. Engin., Oct.. 1894. 
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filling interaticeB between its crystals. The author is inclined to regard 
the ore as having separated from the rock magma, l>ut, whether in 
accordance with the Soret principle, or not, he is unwilljng to say. 

A variolite in a small dyke at Dunmore Head, County Down, Ire- 
land, is described by CoW^ as an altered glass containing spherulites 
composed of cryptocrystalline material with a delicately radial struc- 
ture. Cracks traverse the spherulites and also the groundmass of the 
rocks. Into some of those in the spherulites glass has been forced. 
Occasionally the nuclei of spherulites are crystals of plagioclase. 

In a general geological article on the Essex and Willsboro' Town- 
ships in Essex Co., N. Y., White" records the existence of a number of 
bostonite, fourchite, camptonite and other dykes cutting the country 
rocks of the region. 

Reprinted from The American Naturalist, May Ist, 1896. 
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PETROGRAPHY.^ 

The Eruptive Rocks of the Christiana Region. — Brog^er' 
has done an excellent piece of work in this, the first of his reports on 
the eruptive rocks of Norway. The article deserves much more notice 
than can be given it in this place. Briefly, the author describes groru- 
dite, salvsbergite and tinguite dykes which together form what b de- 
nominated a rock series — that is, a series of rocks that difler slightly 
from each other in their chemical composition, but which, at the same 
time, by their intimate gradations into each other, give evidence of 
being closely related. All of these rocks are rich in soda and potassa, 
and all contain alkaline amphiboloids. The grorudite is essentially an 
aggregate of microcline and albite, usually in microperthitic inter- 
growths, rarely anorthodase, and always aegerine and amphibole, as 
phenocysts, in a ground mass of potash feldspar, albite, sometimes soda- 
orthoclase, aegerine and more or less quartz. The amphiboles are 
arfvedsonite and katoforite, the latter name being given to a series of 
alkaline iron amphiboles having the angle C /\ c = 31°-58°, and 
pleochroism as follows: B^C^A = yellowish red> brownish red 
> yellowish red or greenish yellow. In all their properties, so far as 
studied, they occupy a position between barkevikite and arfvedsonite. 
Salvsbergite differs from grorudite in containing little or no quartz. 
Its structure is trachytic. 

Grorudite is regarded as the dyke form of soda-granite and panteller- 
ite and salvsbergite that of nordmarkite. 

After a discussion of the significance of the notion of dyke rocks as 
a group of well-defined rock types, the author concludes that while the 
group b well characterized by Rosenbusch, it includes a number of 
rocks that are but apophyses of bosses, etc., and. which should be classed 
with the rocks of bosses. He prefers the term ** hypabyssische Ges- 
teine " for all rocks with the structure of dyke rocks, whether they be 
in the form of true dykes, of sheets, or whether they occur as the peri- 
pheral form of bosses or laccolites. The hypabyssmal rocks comprise a 
great group of equal value with that of the surface (volcanic) rocks 
and that of the abyssmal (plutonic) rocks. It includes two classes — 
the aschistic and the diaschistic — the first embracing those rocks not 
produced by the differentiation of their source magma, and the latter 

> Edited by Dr. W. S. Bay ley, Colby University, Waterville, Maine. 
' Viedenskabsselskabels Skrifter. Math.-naturv. Klasse, 1894, No. 4. 
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those thus produced. The diaschistic rocks form complementary mem- 
bers, such as the minettes aud aplites. The complementary form of 
saivsbergite is liodoite, a trachytic aggregate of phenocysts of micro- 
perthite and brown biotite, in a groundmass of quartz, biotite, aegerine 
and various secondary products, among which carbonates play an im- 
portant rdle. 

The laws of differentation in the different parts of the dykes are 
studied through the aid of a large number of carefully made analyses, 
as well as those governing the differentiation of the dyke masses from 
the boss masses. In all cases it is found that the differentiation con- 
sists in an increase in Fe,0, toward the sides of the dyke, and an in- 
crease of the same constituents in the dyke masses as compared with 
the coroesponding boss material. The original magma is believed to 
have split into two magmas, one of which yielded the laccolite and boss 
material, and the other the substance of the diaschistic dykes. The 
former, in turn, split in the same way into a peripheral and a main 
phase, the former of which gave rise to the aschistic dykes. 

The large number of analyses accompanying the discussion, and the 
careful description on which it is based, supply an excellent basis on 
which the long-desired genetic and philosophical classification of rocks 
may be founded, provided the lines of thought developed by the author 
are found to hold for other regions than those of southern Norway. 

The Massive Rocks of Arran. — A very full account of the 
petrographical features of the massive rocks of the southern half of the 
Island of Arran has been given by Corstorphine'. The rock-types in- 
clude pitchstones, quartz porphyries, normal diabase, quartzitic phases 
of the same rock, olivine-analcite varieties and sahlite diabases, all of 
which occur in sheets or dykes. The pitchstone presents no unusual 
characters. The quartz porphyries include those with a spherulitic 
groundmass and those whose groundmass is crystaline, and among the 
latter are microgranitic and micropegmantic varieties. The quartz- 
bearing diabases are usually in sheets. They contain large macroscopic 
quartzes and feldspars, especially near their contacts with the porphyry, 
and at their contacts with the underlying sandstone they contain large 
fragments of this rock. In the normal biabase both hypersthene and 
biotite occur. The large crystals of quartz and feldspar are regarded 
as foreign components, which have been caught up from the porphyry. 
Tlie olivine analcite diabase is a typical diabase in which zeolites, and 
especially analcites, are abundant. These occupy the interstices be- 

» Minn. u. Petrog. Mitth., XIV, p. 443. 
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tweeu the plagioclase and augites, and are thought to have originated 
from the alteration of nepheline. 

Migration of Crystals from a Younger to an Older Rock. 

— It has long been assumed, that of two igneous rocks in contact, that 
containing crystals peculiar to the other was necessarily younger than 
the latter. Cole,^ however, shows that crystals may be floated away 
into a pre-existing rock of a low degree of fusibility from one of a 
higher degree which has intruded it. At Glasdrumman Port, County 
Down, Ireland, a dyke of eurite is flanked on both sides by dykes of 
basaltic andesite, of which the andesites are unquestionably the older 
rocks, since the eurite on its contact with them encloses fragments torn 
from their sides. The eurite contains porphyritic crystals of pink 
orthoclase, while the andesite is normallv devoid of them. Near its 
contact with the former rock, however, crystals exactly like those in the 
eurite are occasionally found in the andesite. Crystals of quartz and 
feldspar have also often been floated from the eurite into the detached 
fragments of the andesite. The invading rock has melted the ground- 
mass of the andesite and has left its larger crystals scattered through a 
matrix made up largely of molten andesite intermingled with some 
eurite substance. 

Notes. — In a report accompanying an excellent geological map of 
Essex Co., Mass., Sears' describes briefly the following rocks : Horn- 
blende granitites, granophyric granitites with a flowage structure,augite- 
nepheline syenites, hornblende diorites, quartz-augite-diorites, musco- 
vite-biotite-granites, norites, quartz porphyries, peridotites, gneisses, 
both igneous and clastic, bostonite and tinguaite dykes and various 
effusive rocks. 

A series of chemical analyses of the gneissoid granites, granite por- 
phyries and porphyrites of the Bachergebirge in Stiermark, has been 
made by Pontoni* in order to discover whether all the granite porphy- 
ries, that form great dyke masses in the region, have the same compo- 
sition or not, and whether the small porphyrite dykes that cut the 
granite are like the granites and the granite porphyries or are unlike 
them. The conclusion reached is to the efiect that the granite porphy- 
ries are identical with the gneissoid granites of the region, and that the 
porphyrites are independent intrusives. 

*8cient. Trans. Roy. Dub. Soc., Vol. V, Ser. II, p. 239. 

'Bull. Essex Inst., XXVI, 1894. 

• Min. u. Petrog. Mitth., XIV, p. 360. 
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Zaleskr has made, with great care, a number of chemical analyses 
and mechanical separations of several granites to determine whether or 
not they are syenites plus quartz ; that is, whether or not the chemical 
limits between which these rock types vary are fixed. His results 
may be tabulated as follows : 



Locality. 


SiO 


', Content. 


SiO, of rock — Quartz 


Dannemora, 




61.06 


54.08 


Nigg. 




69.84 


65.33 


Hango, 




71.42 


59.46 


Baveno, 




74.44 


41.38 



Of these granites only one possesses the silica content of syenite after 
the quartz has been abstracted from it. 

Spurr," in a bulletin on the iron-bearing rocks of the Mesabi Range in 
Minnesota, describes a series of fragmental and cherty rocks associated 
with the ores. One of these, to which he gives the name ** tacouite," 
consists of a groundmass of silica, in which are granites of a green 
substance, regarded by the author as glauconite. These are always more 
or less altered, yielding siderite, magnetite, hematite, etc. The sideritic 
phase of this taconite is like the original carbonate of Irving and Van 
Hise. 

In a small collection of specimens from central and western Para- 
guay, Milch' has recognized quartzites, limestones and phonolites. 



Reprinted from The American Naturalist^ June Ist^ 1895, 



656 The American Naturalist [Jul;*, 



PETROGRAPHY.' 

Rock Differentiation. — Harker' contributes an interesting article 
on rock differentiation in his study of the gabbro of Carrock Fell, Eng- 
land. The hill in question consists of bedded basic lavas, gabbro, 
granophyre and diabase in the order of their intrusion. The gabbro 
is of especial interest, since it presents a simple example of rock differ- 
entiation. In its center the mass is quartziferous. Toward the periph- 
ery it passes gradually into an ordinary gabbro, and immediately upon 
the border into an aggregate composed largely of titaniferous magne- 
tite. In explaining the causes of this gradual transition in chemical 
and mineral composition, the author discards the theories usually pro- 
posed to explain similar phenomena, and concludes that, in the case 
under discussion, the separation of the magma into its parts took place 
during the period of crystallization by concentration of the crystalliz- 
ing substances. The concentration is greatest for those minerals belong- 
ing to the earliest stages of the rock's history, hence it is thought that 
the differentiation took place by difilision in a fluid magma, and that 
in those parts of this magma richest in basic minerals crystallization 
first occurred. As the crystals separated, the supply of the crystallizing 
substance was kept up by diffusion from other portions of the magma 
into the basic portions. 

Another interesting feature of the gabbro mass relates to the con- 
tact effects produced by the rock in the surrounding basic lavas, some 
of which are enclosed as fragments in the midst of the gabbro. Their 
isotropic base has crystallized, and some changes have been produced 

» Edited by Dr. W. S. Bayley, Colby University, Waterville, Maine. 
» Quart. Journal Geol. Soc, 1894, p. 311. 
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in the composition and structure of their phenocjstfi. At the immedi- 
ate contacts of the different rocks a commingling of their materiak 
seems to have taken place. Mica has been generated in the gabbro, 
and the groundmass of the lavas has disappeared, leaving a plexus of 
small feldspar laths imbedded in a clear mosaic of quartz or of quartz 
and feldspar. 

The Metamorphism of Inclusions in Volcanic Rocks. — 
In a memoir presented to the French Academy of Sciences, Lacroix* 
gives a very full resume of the conclusions reached by him in the study 
of the action of modern volcanic rocks on the inclusions imbedded in 
them. The conclusions are based on the results of late studies as well 
as on those reached several years ago.^ The author finds that the 
basaltic and the feldspathic effusives act differently toward foreign 
fragments imbedded in them. The former act principally through 
their high temperature, fusing the most easily melted components of the 
inclusions, while the trachytic rocks act more effectively in producing 
mineralogical changes through the aid of the mineralizers, mainly 
water, with which they are abundantly provided. The physical and 
chemical changes suffered by the material of the inclusions are dis- 
cussed separately and fully. Often the fragments in the basalts are 
reduced by fusion to a few grains of their most resistant components, 
while the fragments in the trachytes have lost only their micaceous 
constituents by fusion. Consequently the metamorphism in the latter 
cases is supposed to have been produced at a comparatively low tem- 
perature, although the new minerals produced in number exceed by 
far those produced in the basaltic inclusions at a much higher tempera- 
ture. With respect to the effects produced on rocks in situ, it is found 
that basaltic and trachytic lavas act alike — mainly through their heat. 
The metamorphic action in both cases is comparatively slight. The 
similarity in the effects produced by the two types of lavas in this case, 
when compared with the dissimilar effects produced upon their inclu- 
sions, is explained as a consequence of the fact that all lavas, when 
they reach the surface, lose their volatile constitutents, and so, of neces- 
sity, can affect alteration in contiguous rock masses solely by means of 
their high temperature. In other words, the alteration of inclusions is 
effected at a depth beneath the surface, while the alteration of rocks in 
situ is a surface phenomenon. 

' M^motres pr^ent^ ik I'Acad. d. Sciences de Plnatitut de France, xxxi. 
*See American Naturalist, 1894, p. 946. 
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The Petrography of Aegina and Methana. The lavas of 

the island of Aegina and the peninsula Methana in Greece are ande- 
sites and dacites that have broken through cretaceous and tertiary 
limestones. Washington^ separates the rocks into the two groups 
above-mentioned on the basis of the 8iO, contents. Bocks containing 
above 62% of SiO, he classes as dacites, those containing less than this 
amount as andesites. The dacites are divided into hornblende, horn- 
blende-hypersthene and biotite varieties, and the andesites into horn- 
blende, biotite-hornblende, hornblende-augite, hypersthene and hom- 
blende-hypersthene varieties. All the rocks are more or less porphyritic, 
and all contain more or less glass. Tridymite is present in the horn- 
blende andesites from the Stavro district. The trachyte described by 
Lepsius from near Poros is a biotite-homblende-andesite. Brown and 
green hornblendes are both present in the Grecian rocks, but not in the 
same specimens. The green variety is characteristic of the pyroxene 
free andesites, and the brown variety of those rocks containing an almost 
colorless pyroxene as one of its essential components. This association 
of the two hornblendes indicates that their formation is dependent upon 
differences in chemical composition of the magmas from which they 
separated, as well as upon the conditions under which their separation 
took place. 

In almost all of these rocks there are segregations of the same com- 
position as that of the enclosing rocks, except that they are more basic. 
Two classes of segregations are observed. The first are homblende- 
augite-andesites, containing brown hornblende and no glass ; the second 
class is composed of green hornblende in a glassy base with plagioclase 
laths. The brown honiblendes are often changed to opacite, surrounded 
by a zone of colorless crystals of augite. In those segregations in which 
the hornblende is of the green variety, no such alteration is observable. 
The glass in these segregations is so different from that of the rock in 
which they occur, that it cannot be regarded as portions of the latter. 
The author is inclined to regard these bodies as fragments of earlier 
lava flows buried deeply beneath the latter ones. 

In his discussion on the general relations of the different rocks of the 
region, the author states that " in general * * * the more acid the 
rock the more vitreous the groundmass, the smaller and more micro- 
litic the crystals in it, and the larger and more abundant the pheno- 
cvsts." • 

After remarks on the chemical relations of the different rock types 
to each other, and a discussion of the Aegina-Nisyros region as a 
'* petrographical province," the paper closes with the statement that 

* Jour, of Geology, Vol. II, p. 789, and Vol. Ill, p. 21. 
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although the lavas of the region under discuasion are so similar to those 
of the Andes, nevertheless, the original undifferentiated magmas of the 
two districts were quite dissimilar. 

Maryland Granites. — The granite and associated rocks on the 
east side of the Susquehanna River in Cecil County, Maryland, have 
been made the subject of study by Grimsley.' In the northern portion 
of the area investigated, the granite is but little sheared, while in its 
southern portion the rock is very gneissic. The two portions of the 
area are separated from each other by a band of staurolite-schist. 
Though the rocks of both areas were originally the same in composi- 
tion, it is thought that the northern granite may he the younger, since 
it is intruded by dykes of what appears to be a dynamically meta- 
morphosed gabbro, while, on the other hand, the southern granite in- 
trudes a basic rock that apparently grades into gabbro. Both granites 
are biotitic varieties, and both are eruptive in origin. The northern 
granite is remarkable for the epidotization of its feldspar, which is pre- 
dominantly plagioclastic, and for the occurrence in it of numerous 
dark basic segregations. Many rare minerals, such as zircon, magne- 
tite, tourmaline, cubical garnets and sphene were found in large quan- 
tities in the soil produced by its decomposition. The northern contact 
of the northern granite is somewhat abnormal in its characters. The 
granite appears to become more basic toward the contact, and the 
basic phases are cut by apophyses of the normal acid rock. 

An analyses of the granite follows : 

SiOa TiO, AlaO, Fe^O^ Feo MnO CaO SrO BaO MgO Na,0 LijO H^O Ffi^ Total 
66.68 .50 14.93 1.58 3.23 .10 4.89 tr. .08 2.19 2.65 tr. 1.25 .10 =100.32 

Alabama Cherts. — Hovey^ has recently examined a series of 
cherts sent him from Alabama. Those from the Lower Magnesian 
series consist almost entirely of chalcedony, with the addition of a little 
quartz and opal. The rocks are fine-grained mosaics that are mottled 
by reason of variations in the fineness of their grains. The quartz 
appears to be secondary, as it fills cavities in the chalcedony. A few 
scales of limonites and dust particles are present in almost all sections. 
No well-defined organic remains were detected in any. The cherts 
from the Lower Carboniferous, on the other hand, contain numerous 
remains of calcareous organisms, which are cemented together by chal- 
cedony exhibiting a tendency to form concretionary granules. In some 
specimens, genuine spherocrystals of this mineral were detected. Chem- 
ical analysis of both classes of cherts show the absence of opal. The 
author regards the rocks as chemical precipitates. 

•Jour. Cin. Soc. Nat. Hist., Apr.-July, 1894. 
^ Amer. Jour. Sci., 1894, xlvili, p. 401. 
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PETROGRAPHY.^ 

An Example of Rock Differentiation. — The Highwood Mount- 
aias of Montana have afforded Weed and Pirraon* an interesting study 
in rock diflbrentiation. The mountains comprise a group of hills com- 
posed of cores of massive granular rocks surrounded by add and basic 
lava flows and beds of tuff, which are cut by hundreds of dykes radiat- 
ing from the cores as centers. One of these hills, isolated from the 
others is known as Square Butte, whose laccolitic origin can be plainly 
shown. The Butte is composed entirely of igneous rocks. Its center 
is a core of white syenite, and around this as a concentric envelope is 
a dark basic rock called by the authors shonkinite. Near the top of 
the Butte the surrounding envelope has been eroded off exposing the 
white rock, so that from a distance the latter appears to be capping the 
former. The black rock consists of biotite in large plates and augite 
crystals, in the irregular spaces between which are found orthoclase, 
olivine, a little albite and small quantities of nepheline, cancrinte and 
the usual accessory minerals. An analysis of the rock gave : 

* Edited by Dr. W. S. Bayley, Colby University, Waterville, Maine. 

* Bull. Geol. Soc. Amer., Vol. 6, p. 389. 
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SiO, TiO, A1,0, Fe,0, FeO MnO MgO CaO Na,0 K,0 H,0 PA CI Total 
46.73 .78 10.05 3.53 8.20 .28 9.68 13.22 1.81 3.76 1.24 1.51 .18=100.97 

The rock is thus a granular plutonic rock consistiug essentially of 
augite and orthoclase. It is closely related to augite-syenite, bearing 
the same relation to it as vogesite does to hornblende-syenite. 

The white rock associated with the shonkinite is a sodalite-syenite, 
containing as its bisilicate component only amphibole. Its composition 
is given as follows : 

8iO, TiO, A1,0, Fe,0, FeO MnO MgO CaO Na,0 K,0 H,0 P,0, CI Total 
56.45 .29 20.08 1.31 4.39 .09 .63 2.14 5.61 7.13 1.77 .13 .43=100.45 

The basic rock is richer in iron, magnesia and lime than the acid one ; 
since the two rocks pass into each other by a rapid but continuous 
gradation, they are believed to be of the same age and to be the com- 
plementary differentiated portions of the same magma. The differen- 
tiation in this case could not have been due to a process of crystalliza- 
tion, in which the first crystallized minerals were accumulated in the 
peripheral portions of the cooling magma, since the other iron-bearing 
components of the shonkinite and of the syenite are so radically different 
The differentiation roust have occurred in the magma while still molten. 

The Serpentines of the Central Alps. — Three years ago Wein- 
schenck' gave a preliminary account of the serpentines of the East 
Central Alps and their contact effects, showing that the former were 
originally pyroxene eruptives. In a recent paper he returns to the 
subject,* and in a well illustrated article gives in detail the reasons for 
his former conclusions. He finds upon the examination of a lai*ge 
suite of specimens that the original rock was an olivine-antigorite aggre- 
gate, which he names stubachite, from its most important locality. 
The antigorite is believed to be an original component and not an alter- 
ation product of the olivine, as it is found intergrown with perfectly 
fresh grains of the latter mineral. The grate structure (" Gitter- 
structur **) of many serpentines is ascribed to such intergrowths, and 
not to the alteration of pyroxene along its cleavage planes. The orig- 
inal stubachite was a medium grained holocrystalline, allotriomorphic 
rock of intrusive igneous origin, which has not suffered much altera- 
tion since its exposure by erosion. 

"American Naturalist, 1892, p. 767. 

* Abhand. d. k. bayer. Ak. d. Wis II, CI. XVIII, Bd. p. 663. 
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Becke^ calls attention to the frequency with which a pyroxenic ori- 
gin has been ascribed to serpentines of the Alps because of the lack in 
them of the mesh structure, and questions the safety of this conclusion 
when based on such scanty premises. He mentions the existence of a 
serpentine in the stubachthal in the Central Alps, in the freshest por- 
tions of which olivine and picotite can be seen in large quantities, and 
in other portions diopside and olivine. In many specimens the olivine 
has been crushed into a mosaic, the finer grains of which have been 
altered into serpentine, clinochlor, antigorite and what is probably col- 
orless pyroxene. The mesh structure is found in the weathered portion 
of the antigorite-serpentine. It is thought by the author to be due to 
weathering subsequent to the production of the antigorite. 

The central mass of the east central Alps consists of granite and 
gneij$s,* of which the former is intrusive in the latter, although both 
have essentially the same mineralogical composition, and the former is 
schistose on its periphery. The granite contains zoisite, epidote, orthite, 
chlorite, calcite, etc., all of which are regarded as original, since the 
other primary components of the rock from which they may be assumed 
to have come are' perfectly fresh. The origin of these minerals is 
ascribed to the cooling of the magma under the influence of mountain- 
making processes — a condition of crystallization which the author 
designates as piezocrystallization. The hydrated components of the 
rock are supposed to have been formed with the aid of magma moisture 
under the influence of pressure. This theory is believed to account for 
the granulation and other pressure phenomena noted in the granite, as 
well as for its composition. 

Dynamic Metaxnorphism. — In connection with his work on the 
rocks of the Verrucano in the Alps, Milch^ makes a study of dynamic 
metamorphism and suggests a number of terms to be used in the 
descriptions of metamorphic rocks. Allothimorphic fragments are. 
those with the composition and forms of the original grains. Authi- 
morphic fragments have the forms of the grains changed but their com- 
position unchanged. Allothimorphic pseudomorphs have the original 
forms but a composition different from that of the original grains, and 
authimorphic pseudomorphs have both forms and composition changed, 
but with the latter dependent upon the original composition. Finally 
eleutheromorphic new products are those entirely independent of the 

» Minn. u. Petrog. Mitlh., XIV, 1894, p. 271. 

• lb., p. 717. 

^ Neues Jahrb. f. Mio., etc., IX, p. 101. 
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original substanoes both in form and composition. Of the authimorphic 
fragments two classes are noted, first, the authiclastic, those that have 
been unable to adapt themselves to the altered conditions and, conse- 
quently, which have been fractured, and, second, the kamptomorphic, 
embracing those fragments that have been able to adapt themselves to 
changed conditions, and so have yielded to these and have bent, or 
have assumed abnormal optical properties, such as undulous extinct- 
ions. With these terms the author describes some of the rocks studied 
and states that in many instances no traces of clastic structure remain 
in them, although they must be regarded as regionally metamorphosed 
fragmentals. Regional metamorphism, he declares, may be brought 
about by pressure alone, or by dislocation — pressure with movement 
(dynamic metamorphism). The former may act slowly, deforming the 
minerals in rocks, while the latter acts rapidly, shattering them. The 
latter process usually forms rocks like the mica-schists, with a fine 
grain, and the former coarse grained ones like the gneisses. Of course, 
the action of water, which is the agent of transportation of the new sub- 
stauees added during metamorphism, may come into play in each case. 
The Verrucano rocks exhibit the effects of both kinds of regional met- 
amorphism. The article contains a great many suggestions of interest 
to students of metamorphism. 

Miscellaneous. — The conglomerates and albite schists of Hoosac 
Mountain, Mass., referred" to some time ago in these notes, have been 
described by Wolff' in some detail in his report on the geology of 
Hoosac Mountain. The conglomerates form gneisses which grade up- 
ward into the albite schists. Amphibolites also are described, whose 
origin is from a basic intrusive rock. A large number of photographs 
of hand specimens and thin sections of the rocks described accompany 
the paper. 

Van Hise^° in the report by Ir\ang and himself on the Penokee iron 
district, gives a number of descriptions of sedimentary and volcanic 
rocks, illustrated by a large number of plates of thin sections. The 
rocks discussed include greenstone conglomerates, crystalline schists, 
intrusive greenstones, slates, quartzites, limestones, etc. 

Ries" finds that one of the crystalline schists of the series of foliated 
rocks forming the greater portion of Westchester Co., N. Y., is a 
"American Naturalist, 1892, p. 768. 
» Min. XXIII, U. S. Geol. Survey, p. 41. 
f " Mon. XIX, U. S. Geol. Survey. 

\ " Trans. N. Y. Acad. Sci., Vol. XIV, p. 80. 

\ 
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plagioclase-augen-gneifls which the author (Sails a schistose granite-dio- 
rite. Its constituents are quartz, plagioclase, biotite, hornblende and 
orthoclase as its principal components, with garnet, sphene, zircon, 
apatite, muscovite and microcline as the accessories. The quartz is 
penetrated by rutile needles. Nearly all the rock's constituents show 
evidence of dynamic fracturing. 

■ 

Reprinted from Ihe American Naturalist^ August Ist, 1895, 
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PETROGRAPHY.' 

The Rocks of 6ouverneur, N. Y.— An interesting feature of 
the biotite-homblende gneisses' of the vicinity of Gouvemeur, N. Y.,is 

> Edited by Dr. W. S. Bajley, Colby University, Waterville, Me. 
* C. H. Smyth, Jr., Trans. N. Y. Acad. Sciences, xii, p. 203. 
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the abundance in them of microperthitic intergrowths of orthoclase and 
plagioclase. From the relations of the plagioclase to the orthoclaae 
and to the surrounding minerals there can be no doubt that it is of 
secondary origin. It fills cracks between quartz and orthoclase, and 
from these areas it sends long stringers into the orthoclase along its 
cleavage cracks and into its fracture lines, without suffering the least 
interruption in its continuity. The gneiss in its structure is sometimes 
granular and sometimes granulitic, and in the appearance of its con- 
stituents it shows plainly that it is a dynamo-metamorphosed rock. The 
dark bands occurring with the predominating light colored ones con- 
sist, as a rule, of the same minerals as the latter, but one band noted is 
composed of monoclinic p3rroxene and hornblende in addition to the 
feldspars. The normal granites of the region differs in compomtion from 
the gneiss in the absence from them of hornblende, except in certain 
basic segregations. The granite, like the gneiss, has suffered the effects 
of pressure, but to a more limited extent. Among the limestones 
associated with these rocks are phases containing much colorless py- 
roxene, tremoiite and seapolite. Near the base of the limestone series 
the pyroxene-scapolite rocks are foliated, and are apparently interstrati- 
fied with unaltered beds. They consist of feldspar, quartz, pyroxene, 
mica, sphene, apatite, graphite, pyrrhotite and pyrite, or of these com- 
ponents, with the feldspars replaced by secondary scapolite. 

Diorites and Gabbro at St. John, N. B. — Among the in- 
trusive rocks cutting the Laurentian near St. John. N. B., Matthew* 
finds a granite-diorite and a gabbro. The diorite is coarse grained and 
porphyritic in its larger masses, and fine grained and granular in its 
smaller bands. Quartz, plagioclase, orthoclase, hornblende, biotite and 
the usual accessory constituents compose the rock, while epidote and 
microcline-microperthite are present in it as alteration products of 
plagioclase and orthoclase. The microperthite is also noted as forming 
a rim between plagioclase and quartz. As the rock becomes finer 
grained orthoclase and biotite diminish in quantity. Although the 
contacts of the diorite with the surrrounding rocks are usually faulted, 
it can be clearly seen that the latter have been altered by the intrusive. 
On the contact with a gabbro, this latter rock has been changed to a 
granular aggregate of hornblende and plagioclase. The diorite, on the 
other hand, is very fine grained, and is composed of an allotriomorphic 
mixture of plagioclase, quartz, orthoclase and a few small shreds and 
grains of hornblende and biotite. Limestone in contact with the 

• Trans. N. Y. Acad. Sci., xiii, p. 185. 
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eruptive has been marbleized. In it are pyroxenes and garnets, the 
latter often in large numliers. This diorite has heretofore been re- 
garded as a metamorphosed sediment, but, from the evidence at hand, 
the author concludes that it is a true irruptive. The gabbro of the 
region is confined to two small knobs. In one, the rock grades from 
an anorthosite into a peridotite. In the latter phase olivine consti- 
tutes nearly half of its mass. Hypersthene is abundant, while augite, 
plagioclase, alid the usual accessories, spinel and magnetite, are present 
in small quantities. Reactionary rims always surround the olivines 
when in contact with plagioclase. These are composed of three zones, 
an inner one of hypersthene which is continuous with the large hyper- 
sthene components ; a middle one, composed of fine needles of uralitic 
amphibole, and an outer zone consisting of uralite and a deep green, 
highly refracting substance in grains, probably a spinel. The contact 
rim is supposed to be secondary. The various phases of the rock are 
usually much altered into actinolitic varieties. 

South American Volcanics. — The collection of Argentine 
volcanic rocks belonging to Berlin University has been investigated 
by Siepert.* The collection embraces quartz-porphyries, porphy- 
rites, diabases, augite-porphy rites, melophyres and an epidiorite- 
porphyrite. In the quartz-porphyries quartz grains are often sur- 
rounded by aureoles of the same substance, whose optical orientation 
coincides with that of the surrounded particles. Many of the grains 
show undulous extinction, which the author regards as secondary. In 
some of the specimens the granophyric structure, in others the micro- 
granitic, and in still others the felsophyric structure predominates. In 
many instances the granophyric structure is unquestionably secondary. 
The porphyrites include diorite-porphyrite, eustatiteporphyrite and 
epidiorite-porphyrite. In one of tha latter a feldspar granule was seen 
to be surrounded by a feldspar aureole. The other rocks examined 
present no unusual features. 

Specimens of the younger volcanic rocks gathered by Sapper in 
Guatemala were submitted to Bergeat^ for study. They comprise 
trachytes, rhyolites, dacites, andesites and basalts. The trachytes, 
though of the '* Drachenfels" type, contain about 66 % of silicia, and 
are thus closely related to the rhyolites. The andesites are the most 
abundant types. They include pyroxene, hornblendic and mica horn- 
blende varieties. Some of the pyroxenic andesites contain two pyrox- 

^Neuea Jahrb. f. Min., etc., 6. B.,ix,p. 893. 
* Zeits. d. deutsch. geol. Ges. xlvi, I, p. 126. 
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enee — ^a hyperathene and an augite, both of which are pleochroic in the 
same tints parallel to B and C\ a difference of color being noticeable 
only in the direction of A. The author notes that the volcanoes on 
the principal fissures have eruptive andesites, while the others have 
yielded basalts. 

Rock Classification. — A new classification of in organic rocks, 
based on the nature and past history of their components, is pro- 
posed by Milch.' The original rocks are the arehaiomorphie, 
embracing those whose constituents have separated from a molten 
magma. Through alteration processes these have given rise to the 
neomorphic rocks, including the three groups : anthi-lytomorphic, alio- 
thi-stereomorphic and anthi-neamarphie. The first of these groups in- 
cludes those rocks whose material was originally in some other condi- 
tion, but whose constituents possess forms independent of outside 
influences, as, for instance, the chemical precipitates. The second 
group embraces those whose material has been transported and been 
laid down with its own form to produce a rock different from the 
original one, as the mechanical sediments. The third group compre- 
hends rocks whose material is in its original position, but in a different 
condition fro^ the original one, as in the case of the residual and 
metamorphic rocks. 

Miscellaneous. — Levy and Lacroix^ describe a Carboniferous 
leucite-tephrite from Clermain, that is associated with micaceous 
porphyrites. The tephrite contains large leucites and pyroxenes in a 
groundmass composed of biotite, augite, plagioclase and leucite. All 
of this latter mineral, whether in large or small crystals, is transformed 
into aggregates of al bite. 

Palache^ announces the discovery of riebeckite and aegerine in the 

B Neues Jahrb. f. Min., etc., 1895, 1, p. 100. 
Forellen granulite of the Gloggnitzer Berges, near Wiener-Neustadt in 
Austria. The rock is a typical granulite, consisting of a quartz-plagio- 
clase aggregate in which are imbedded acicular crystals and grains of 
the amphiboloids mentioned. 

' Neues Jahrb. f. Min., etc., B. 6., iz, p. 129. 
^ Bull. See. Franc, d. Min., zviii, p. 24. 
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PETROGRAPHY.* 

The Lherzolites of the Pyrenees and their Contact 
Action. — ^The contact action of the lherzolites of the Pyrenees upon 
the lower Jurassic rocks through which they cut has been studied care- 
fully by Lacroix,' who publishes his conclusions in a volume illustrated 

1 Edited by Dr. W. S. Bayley, Colby University, Watenrille, Me. 
' Comptes Bendus, Feb. 11, 1895. Nouv. Archly. D^hist. Nat., Ill, S^r. W, p. 
209. 
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by six plates containing fifty figures. The intensity of the meta- 
morphism varies widely. At 500 meters from the contact the lime- 
stones are filled with metamorphic minerals, and even at 1.5 kilos from 
the nearest visible contact with the eruptive the limestomes still con- 
tain many of these. The altered sedimentary rocks are limestones, 
calcareous marls and occasionally sandstones. In the limestones the 
principal new minerals found are dipyr, micas, feldspars, tourmaline, 
nitile, sphene, magnetite, hematite, pyrite, apatite, quartz, graphite and 
rarely spinel, epidote and garnet ^The calcareous marls have been 
changed to aggregates of silicates with four types of structure, the 
honestone, the micaceous schist and the amphibolitic and dioritic. 
Near the contact the organic coloring matter of the marls has disap- 
peared. A little further away it is changed to graphite and at a 
greater distance it remains intact. The fissures cutting through the 
metamorphic rocks are lined with zeolites, which, however, the author 
does not think are connected in any way with the metamorphic pro- 
cesses. The sandstones, at the only contact seen, were changed into 
quartzites rich in needles of rutile, and a lusite, sillimanite and a few 
flakes of mica. A close similarity exists between the contact action of 
Iherzolites and granites. The difference in the two cases consists in a 
corrosion of the metamorphic rocks by the granite and a great produc- 
tion of feldspar, while in the case of the Iherzolites there is no transi- 
tion between the metamorphosing and the metamorphosed rocks. The 
conditions determining the nature of the contact rock formed are: 1, 
the original composition of the sedimentary beds ; 2, the quantity of 
the volatile and soluble substance accompanying the eruptive ; and 3, 
the conditions under which the rock was erupted. 

Nepheline Rocks from the Kola Peninsula. — A full account 
of the nepheline syenite region of the Kola Peninsula, Finland, by 
Ramsey" and Harkroan has recently appeared. The main results of 
the senior author's study of the region have already been given in these 
notes. Other results can only be referred to, as they are two numer- 
ous to be described in detail. The authors define a new rock type — 
imandrite. It is a rock composed of quartz, plagioclase, chlorite, bio- 
tite and several accessory components. The first two minerals occur 
in isometric grains separated from each other by seams of chlorite or 
biotite. The rock has a half clastic structure, since the quartz and 
feldspar appear often as fragments in the interstitial chlorite. The 
quartz is largely secondary, and is supposed to be due to a silicifieation 

•Fennia, 11, No. 2, 1894. AIko American Naturalist, 1802, p. 334. 
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of the original rock. A second type of imandrite resembles a silicified 
porphyritic rock. A hypersthene-cordierite-hornfels, with handsome 
cordierite crystals, an oliving-actinolite schist, containing cordierite, 
and several contact metamorphosed sediments are .described in detail. 
The major portion of the article deals with the nepheline syenites and 
the related rocks — 'theralites, augite,-porphyrite6, iolites, monchiquites, 
tinguaites, etc., and the new rocks, lujf^vrite and tawaite. The thera- 
lite agrees exactly with Rosenbusch's definition of the type. It is a 
medium grained aggregate of idiomorphic pyroxene, and granitic 
plagioclase and nepheline, with the accessories brown hornblende, bio- 
tite, sphene, magnetite, apatite, sodalite and secondary zeolites. Luja- 
vrite is a trachytic nepheline-syenite with its components largely idio- 
morphic. Tawaite is a coarse-grained mixture of sodalite and pyrox- 
ene. 

Around the periphery of the nepheline syenite the rock is different 
from its main mass and it has produced contact effects with surround- 
ing rocks. A nepheline syenite with a trachytic structure is described 
among the peripheral phases of the syenite, and a rock resembling 
pulaskite, but containing no porphyritic crystals. ' This rock, which 
the authors call umptekite, is a nepheline syenite, poor in nepheline. 
It differs from the nepheline syenite in containing a calcium-feldspar, 
from augite-syenite in possessing hornblende instead of augite, from 
laurvikite in its structure, and from akerite in its lack of quartz. Its 
structure is granitic. Arfvedsonite is its principal amphiboloid, and 
besides, it possesses aegerine. The characteristic minerals of the 
nepheline syenite are also present in it. The aegerine is frequently as- 
sociated with sodalite or with feldspar in pegmatitic intergrowths. A 
sillimanite gneiss is mentioned as possibly being a metamorphized sed- 
iment. 

The Matrix of Naxos Corundum. — The corundum* of Naxos 
occurs in an iron gray foliated or massive granular rock composed al- 
most exclusively of corundum and magnetite. The first mentioned 
mineral is in largest quantity. Associated with these two components 
are limonitic and hematitic alteration forms of magnetite, margarite, 
tourmaline, muscovite, cyanite, staurolite, biotite, rutile and occasion- 
ally spinel, vesuvianite and pyrite. The corundum is in rounded 
grains or in well defined crystals surrounded by magnetite. Most of 
the other constituents, with the exception of the magnetite, appear to 
be the results of shearing. An analysis of the rock gave : Corundum 

^Tschermak, Min. u. Petrog. Mitth., ziv, p. 311. 
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<E&eneral Notes. 



PETROGRAPHY.' 

The Origin of Adinoles. — ^Hutchings' has discovered a contact 
teek at the Whin Sill, England, which, in the author's opinion, repre- 
sents an intei^mediate stage in the production of an adinole from a 
liMgmental rock. It contains corroded clastic grains of quartz and 
Mdspar in an isotropic base containing newly crystallized grains of 
qoartz and feldspar. The isotropic material is derived from the clas- 
lie grains by the processes of contact metamorphism, whatever they 
May be, as grains of quartz are often seen with portions of their masses 
replaced by the substance. The rock has begun its recrystallization 
from the isotropic material produced by solution or fusion of the ori- 
ginal grains, but the process was arrested before the crystallization was 
eompleted. The paper concludes with some general remarks on meta- 
SMrphism. The author thinks that the statement that in granite con- 
tacts no transfer of material takes place has not yet been proven true. 
He also thinks that more care should be taken in ascribing to dynamic 
netamorphism certain eflects that may easily be due to the contact aet- 
Um of unexposed dioritic or granitic masses. 



Notei from the Adirondacks. — ^The limestones, gnemes and 
jg^eons instrusives of the Northwestern Adirondack region are well 
described by Smyth.* The hrtmsions consist of granites, diorites^ gab- 
bros and diabases. The gabbro of Pitcairn varies widely in its struct- 
«/e and composition, from a coarse basic or a coarto, almost pure 
Mdspathic rock to a fine grahied one with the typical gabbroitie habit. 

> Edited by Dr. W. S. Bajley, Colby Univenity, Waterrillt, Me. 
'Geological Magaane, March and April, 1805. 
* Bull. Geol. 8oc. Amer., Vol. 6, p, 203. 
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Compact hornblende is noted as an alteration product of its aug^te. 
Where in contact with the limestones the gabbro has changed these 
rocks into masses of green pyroxene, garnet, scapolite and sphene. A 
second variety of the gabbro is hypersthenia A third variety is char- 
acterized by its large zonal feldspars composed of cores of plagioclase 
surrounded by microperthite, although crystals of the latter substance 
alone abound in some sections. The ferromagnesian components are 
rare as compared with the feldspars. Nearly all specimens of these 
rocks are schistose, and all of the schistose varieties exhibit the cata- 
clastic structure in perfection. Analysis of the normal (I) and of the 
microperthitic or acid (II) gabbros yielded : 

CaO K,0 Na,0 H,0 Total 
6.20 3.53 4.35 .15 = 99.16 
2.47 5.04 5.27 .30 = 99.71 

Near the contact with the limestone the gabbro is finer grained than 
elsewhere. Pyroxene is in larger grains than in th« normal rock, but 
the feldspar is in smaller ones. The limestone loses its banding and is 
bleached to a pure white color. Between the two rooks is a fibrous 
zone of green pyroxene and woUastonite, together with small quantities of 
sphene and garnet and sometimes scapolite and feldspar. The red 
gneisses, common to that portion of the region studied which borders 
on the gabbro, are thought by the author to be largely modified por- 
tions of the intrusive rock. 

The Eastern Adirondacks have been studied by Kemp.* The lime- 
stones of Port Henry consist of pure calcite, scattered through which 
are small scales of graphite, phlogopite and occasionally quartz grains, 
apatite and coccolite. This is cut by stringers of silicates that are 
granitic aggregates of plagioclase, quartz, hornblende and a host of 
other minerals. Ophicalcite masses are also disseminated through the 
limestones, and these are also penetrated by the silicate stringers. 
MerrilP has shown that the serpentine of the ophicalcite is derived 
from a colorless pyroxene. The schists associated with the lii 
are briefly characterized by the author. At Keene Center a 
was found on the contact of the ophicalcite with anorthosite. 

Hornblende Granite and Limestones of Orange Co., N. Y. 

— ^Portions of Mts. Adam and Eve at Warwick, Orange Co., N. Y.» are 
composed of basic hornblende granite that is in contact with the white 

«Ibid, p.241. 

* Cf. Amxrican Naturaust, 1895, p. 1005. 
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limestone- whose relations to the blue limestone of the same region have 
been so much discussed. The granite contains black hornblende, a 
little biotite, and so much plagioclase that some phases of it might well 
be called a quartzdiorite. AUanite and fluerite are also present in the- 
rock, the former often quite abundantly. As the granite approaches 
the limestone it becomes more basic. Malaoolite, scapolite and sphene 
are developed in it in such quantity, that immediately upon the con- 
tact the normal components of the granites are completely replaced. 
On the limestone side of the contact the rock becomes charged with 
silicates, the most abundant of which are hornblende, phlogopite, light 
green pyroxenes, sphene, spinel, chondrodite, vesuvianite, etc. The 
contact effects are similar in character to those between plutonic rocks 
and limestones elsewhere. The blue and the white limestones are re- 
garded as the same rock, the latter variety being the metamorphosed 
phase.* 

An Augengneiss from the Zillerthal. — The change of a gran- 
ite porphyry into augengneiss is the subject of a recent article by 
Fiitterer.^ The rocks are from the Zil lerthal in the Alps. The gneisses 
are crushed and shattered by dynamic forces until most of the evidences 
of their origin have disappeared. The original phenocrysts have been 
broken and have suffered trituration on their edges, while new feldspar, 
quartz, malacolite and other minerals have been formed in abundance. 
The groundmass of the gneiss is a mosaic whose structure is partially 
clastic through the fracture of the original components and partially crys- 
talline through the production of new substances. The author's study 
is critical, and, though he treats the described rocks from no new point 
of view, he discusses them with great thoroughness, calling attention at 
the same time to the important diagnostic features of dynamically met- 
amorphosed rocks. 

Petrographical News. — Ransome* has discovered a new mineral, 
constituting an important component of a schist occurring in the 
Tiburon Peninsula, Marin Co., Cal. The other components of the 
schist are pale epidote, actinolite, glauoophane and red garnets. The 
new mineral, lawsonite, is orthorhombic with an axial ratio .6662 : 1 : 
•7885, a hardness of 8 and a density 3.084. The axial angle is 2y= 
84'' 6' for sodium light Its symbol is H, Ca Al, Bxfiv^. 

•J. F. Kemp and Arthur HoUick: N. Y. Acad. 8ci., VU, p. 638. 
^ Neues Jahrb. f. Min., etc, B.B. IX, p. 509. 
'Boll. Oeol. See. Amer., Vol. 1, p. 301. 
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Fueft^ has perfected an attachment for the microscope which enables 
an observer to enclose with a diamond scratch any given spot in a thin 
section, so that it may be easily identified for further study. 

Marsters^' describes two camptonite dykes cutting white crystalline 
Bmeetones near Danbyborough, Vt They difier from the typical 
camptonite in being much more ieldspathic than the latter rock. They 
moreover, contain but one generation of hornblende, corresponding to 
the second generation in the typical rock, and but few well developed 
augite phenocrysts, although this mineral is found in two generations. 

A portion of Mte. S. Angelo in Lipari consists of a porous yellowish 
pyroxeneandesite containing grains and partially fused crystals of cor- 
dierite, red garnets and dark green spinel." 

Cole" declares that the " hullite ** described by Hardman as an iso- 
tropic mineral occurring in the glassy basalts of Co. Antrim, Ireland, 
is in reality an altered portion of the rock's groundmass, and is no defi- 
nite mineral substance. 

The same author'* describes the old volcanoes of Tardree in Go. An- 
trim as having produced rhyolitic lavas instead of trachytic ones as 
has generally been stated. 



BeprirUed from T%e Ammccm NaiuraKei, January IH, 1896, 
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PETROGRAPHY.' 

Igneous Rocks of St. John, N. B. — W. N. Mathew has con- 
tinued bis work on the igneous rocks of St. John, N. B.,* contributing 
in a recent article an account of the effhsive and dyke rocks of the 
region. All the rocks described are believed to be pre*Canibrian in 
age. They embrace quartz-porphyries, felsites, porphyries, diabases 
and feldspar-porphyritas among the effusive rocks, and dierite-porphy- 
rites, diabases and augite-porphyrites among the dyke forms. In some 
of the quartz-porphyries perlitic cracks may still be recognized, and in 
the felsite porphyries some spherulites. Tufih of all the effusives are 
abundant. A soda granite with augite and green hornblende and 
probably a little glaucophane was also met with. It is intrusive, and 
has a composition represented by the figures : 

8iO, TiO, AlO, Fe,0, FeO MnO CaO MgO Na,0 K,0 CO, Loss 
64.86 .70 15.02 5.58 1.01 .18 2.61 1.42 3.92 2.37 .55 1.73 

^ Edited by Dr. W. S. Bajley, Colby Uoivenity, Waterrillt, Me. 
*TiEiiB. N. Y.Acad. Science, XIV, p. 187. 
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The diorite-porphyrite has a grouodmass of idiomorphic hornblende, 
lathshaped feldBpars and some interstitial quartz, with phenocrysts of 
the same minerals, but principally of feldspar. Among the diabases is 
a quartzose variety. 

Eruptive Rocks from Montana. — Among some specimens of 
eruptive rocks obtained from Gallatin, Jefferson and Madison Coun- 
ties, Montana, Merrill* finds basalts, andesites, lamprophyres, syenites^ 
porphyrites, wehrlites, harzburgites and websterites, some of which pos- 
sess peculifir characteristics. A hornblende andesite, for instance, con- 
tains large corroded brickred pleochroic apatite crystals, whose color is 
due to innumerable inclusions scattered through them. The ground- 
mass of some of the basalts has a spherulitic structure. The wehrlite 
is a holocrystalline aggregate of pale green diallage, reddish brown 
biotite, colorless olivine and a few patches of plagioclase. Its structure 
is cataclastic or granulitic, the larger crystak being surrounded by an 
aggregate of smaller ones. The websterite consists of green diallage 
and colorless enstatite with included foliae of mica and occasional inter- 
stitial areas of feldspar, and is thus related to gabbro. Some of the 
lamprophyres are composed of groups of polysomatic olivines or of oli- 
vine and au ite in a scaly granular groundmass of lighter colored min- 
eralSi through which are scattered small flakes of brown biotite and 
tiny augite microlites. This structure is accounted for on the supposi- 
tion that the granular groups of olivine and of olivine and augite belong 
to an older series of crystalline products than those of the ground- 
mass. 

Porphy rites and the Porphyritic Structure. — In a general 
account of the laccolitic mountains of Colorado, Utah and Arizona, 
Cross^ gives a brief synopsb of the characteristics of the rocks that con- 
stitute their cores. These rocks comprise augite, hornblende and horn- 
blende mica-porphyrites, diorites and quartz-porphyrites. All contain 
phenocrysts of plagioclase and of the iron bearing silicates, with the 
feldspars largely predominating. These upon separating left for c9n8ol- 
idation into the groundmass a magma which upon crystallization 
yielded a granular aggregate consisting largely of quartz and ortho- 
clase. No pressure effects were seen in any of the sections studied. AU 
are porphyritic with a granular groundmass, which differs in the different 
rocks, principally in the proportion of its constituents. The porphy- 
ritic structure as defined by the author is not the result of the recur- 

• Proc. U. S. Nat. Museum, XVII, p. (587. 
♦14th Ann. Rep. If. S. Geol. Survey. 
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reoce of crystallization, producing several generations of crystals, but 
it is a structure exhibiting contrasts in the size and form of the com- 
ponent crystals of a rock, resulting from the differences in conditions 
under which the different minerals crystallized. 

Granophyre of Carrock Pell, England.— In the Carrock Fell 
district is a red granophyre closely associated with the gabbros. This 
rock has recently been studied by Barker,* who had previously inves- 
tigated the gabbros. The normal type of the granophyre is an augitic 
variety in which the augite occurs as a deep green species which is idio- 
morphic toward the feldspars. Oligodase is also present as idiomorphic 
crystals in a reddish quartz-feldspar groundmass with the typical gran- 
ophyric structure. The composition of the rocks is represented as fol- 
lows: 

SiO, A1,0, Fe,0, MgO CaO Na,0 K,0 Loss Total 
71.60 13.60 2.40 .21 2.30 6.66 3.63 .70 = 99.89 

As the rock approaches the gabbro it becomes less acid and the pro- 
portion of augite in it increases. This is the lower portion of the mass 
as it was originally intruded. Its more basic nature as compared with 
the rest of the rock is explained as due to the absorption of parts of the 
gabbro with which the granophyre is in contact. 

The same author" also records the existence of a greisen, which is a 
phase of the well known Skiddau granite. The greisen consists essen- 
tially of quartz and muscovite, but remnants of orthoclose are still to 
be detected in it. The mica is regarded as having been derived largely 
from the feldspar. 

Sheet and Neck Basalts in the Lausitz. — ^The basalts of the 
neighborhood of Seifeimersdorf and Wamsdorf in the Lausitz, Saxony, 
occurs in sheets according to Hazard,^ and in volcanic rocks. The 
sheet rocks are nepheline basalts, nepfaeline basanites and feldspathic 
glass basalts. The neck forms are hornblende basalts, sometimes with 
and sometimes without nepheline. The constituents of all are magne- 
tite, apatite, augite, biotite, nepheline and glass in varying quantities, 
with feldspar, olivine and hornblende in difierent phases. Sometimes 
the mineral nepheline is absent, but this happens mainly in the glassy 
varieties, where its components are to be found in the glassy base. 
There are intermediate varieties between the hornblende and the oli- 
vine basalts corresponding to geological masses intermediate in charac- 
teristics between volcanic sheets and necks. In many of the neck 

* Quart. Joum. Geol. Soc., 1895, p. 126. 

• Ibid, p. 139. 

» Min. u. Petrog. Mitth., XIV, p. 297. 
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rockfl the hornblende is seen to have been partially resorbed and 
ohanged to augite. The oontinuation of the reeorbtive prooeae until 
every trace of the hornblende was diBBolved, may account for the ab- 
sence of the mineral in the sheet rocks. 

Petrographical Notes. — In an article whose aim b to call forth 
more accurate determinations of the feldspars in volcanic rocks, and 
one which gives a practical method for making this determination, 
Fouqu6* has described briefly the volcanic rocks of the Upper Auver- 
gne, the acid volcanics of the Isle of Milo and the most important rocks 
in the Peleponeses and in Santorin. Among the varieties described 
are doleritic basalts, andesitic basalts, labradorites,ande0ites, obsidians, 
trachyte andesites, phonolites, andesitic diabases, rhyoHtes, dacites and 
normal basalts. The labradorites are composed largely of microHtes 
of labradorite with a few augites and tiny crystals of olivine in an al- 
tered glassy base. In all these cases the author has shown that the 
rocks contain several different feldspars at the same time, and in each 
case he has determined their nature. The method made use of in the 
determination is based on the observation of extinction angles in plates 
cut perpendicular to the bisectrices. 

In a well written article on complementary rocks and radial dykes 
Pirsson* suggests the name of oxyphyre for the acid complementary 
rock, corresponding to the term lamprophyre for the basic forms. He 
also calls attention to the fact that the dykes radiating from eruptive 
centers are usually filled with younger material than that which com- 
poses the core at the center. The dykes cutting the central mass will 
generally be oxyphyres and the more distant ones lamprophyres. 

Cordierite gneisses are reported by Katzer*® from Deutshbrod and 
Humpolitz in Bohemia, where they are intruded by granite veins, and 
where masses of them are occasionally completely surrounded by gran- 
itic material. 

In the examination of a large series of granites and gneisses from the 
borders of the White Sea, Federow" discovered that garnet is present 
in large quantities when plagioclase is absent and vice versa. 

In a general article on the Oatoctin belt in Maryland and Virginia, 
Keith^* gives very brief descriptions of the granites, quartz porphyries, 
andesites and the Catoctin schist of the region. The last named rock 
is apparently a sheared basic volcanic. All the rocks present evidence 
of having sufiered pressure metamorphism. 

•Bull. Soc. Franc, d. Min., XVII, p. 429. 

* Amer. Joum. Sci., 1896, p. US. 

»<» Min. u. Petrog. Mitth., XIV. p. 483. 

1* Ibid, p 560. 

" 14th Ann. Rep. U. 8. Geol. Survey, p. 286. 

Reprinted from The American Naturalist, Fd)ruary Ist, 1896. 
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PETROGRAPHY.' 

The Eruptives of Missouri. — Haworth' hat deeeribed in muob 
detail the dykes and aoid eruptiveein the Pilot Knob region, Miseouri. 
The dyke rocks are typical diabases, diabase-porphy rites, quartz-diabase- 
porphyrites and melaphyres. The author unfortunately classes as 

^ Edited by Dr. W. 8. Bayley, Colby Univenity, WaterrilU, Me. 
< Mo. Geol. Sarrey, Vol. VIII, 1896, p. 83-222. 
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diabaBe-porphyrites both glassy and holocrystalliue rocks. The acid 
rocks of the region include granites, granite-porphyries, porphyrites 
and quarts-porphyries. The first two are characteristically granophyr- 
ic. Their orthoclases are often enlarged by granophyre material 
whose feldspar is fresh, while the nudeal feldspar is much altered. 
The quartzes likewise, are enlarged by the addition of quartz around 
them. There were two periods of crystallization in these rocks. In 
the second period the phenocrysts were corroded ^nd the groundmass 
was produced. In addition to the quartz and orthoclase there are 
present in these rocks also biotite, hornblende, plagiodase and a num- 
ber of accessory and secondary components. The porphyries and 
porphyrites contain the same constituents as the granites, from which 
they are separated simply on account of differences in structure. The 
phenocrysts are mainly orthoclose, plagiodase, microcline and quartz, 
many of which are fractured in consequence of magma motions. The 
groundmass in which these lie is of the usual components of porphyry 
groundmasses, and in texture is microgranitic, granophyric, micropeg- 
matitic and spherulitic. Many of the porphyries contain fragments of 
their material surrounded by a matrix of the same composition in 
which flowage lines are well exhibited. These rocks are evidently 
volcanic breccias. The author divides the porphyritic rocks into por- 
phyries and porphyrites, the latter containing plagiodase phenocrysts 
and the former phenocrysts of quartz, orthoclase and microcline. 

Rocks from Eastern Africa. — The volcanic rocks of Shoa and 
the neighborhood of the Gulf of Aden in Eastern Africa comprise a 
number of varieties that have been carefully studied by Tenne.' The 
main mass of the mountains of the region consists of biotite-muscovite 
gneiss. This is cut by nepheline basanites, the freshest specimens of 
which contain phenocrysts of olivine, augite and feldspar in a ground- 
mass of plagiodase, augite, nepheline and often olivine. Trachytes, 
phonolites and basalts occur in the Peninsula of Aden. The trachytes 
include fragments of augite-andesite. Inland granophyres with pseu- 
dospherulites in their groundmass, trachytes and feldspathic basalts 
were met with. The granophyres are much altered. In the fine 
grained product formed by the decomposition of the groundmass of one 
occurrence quartz, feldspar, and a blue hornblende with the properties 
of glaucophane can be detected. All the rocks are briefly described. 
They present no peculiar features other than those indicated. 

A Basic Rock derived from Granite. — Associated with the 
ores in the hematite mines of Jefferson and St. Lawrence Counties, N. 

' Zeits. d. deatsch. geol. Ges., XLV, p. 451. 
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Y.» b a dark eruptive rock that waa called serpentine by Emmons. 
Smyth* (C. H.) has examined it microscopically and has discovered 
that it consists of a chIorite>like mineral, fragments of quartz and feld- 
spar. By searching carefully he discovered less altered phases of the 
rock that were identified as granite. The peculiar alteration of an 
add granite to a basic chlorite rock is ascribed to chemical agencies. 
According to the author's notion the pyrite in a neighboring highly 
pyritiferous gneiss was decomposed, yielding iron sulphates and sul- 
phuric add. These solutions passed into limestone yielding the ores 
and then into the granite changing it into chlorite. The altered rock 
is found only with the ores. The original was probably not always 
granite. An analysis of the altered rock gave : 

SiO, A1,0, Fe,0, FeO MgO CaO Na,0 K,0 H,0 Total 
29.70 17.03 27.15 10.66 1.68 .56 .10 11.79 = 98.67 

Cancrinite-Syenite from Finland. — In the southeastern por- 
tion of the Parish Kuolajaroe in Finland, Ramsay and Nyholm» 
secured specimens of a nepheline-syenite containing a large quantity of 
what the authors regard as original cancrinite. The rock is found as- 
sociated with gneissoid granite at Pyhakurn. The rock is trachytic 
in structure and is composed of orthoclase, aegerine, cancrinite and 
nepheline as essential constituents and apatite, sphene and pf rite as 
accessories. The cancrinite was the last mineral to crystallize. It 
occupies the spaces between the other components, and yet it often pos- 
sesses well defined hexagonal forms. It occurs also as little prisms 
included within the orthoclase. Because of this association and because 
the nepheline in the rock is perfectly fresh the cancrinite is regarded as 
original. This mineral comprises 29.04^ of the entire rock. 

The same authors in the same paper describe a porphyritic melilite 
rock found as a loose block a few kilometers W. N.-W. of Lake 
Wuorijarvi. It contains large porphyritic crystals of melilite, pyrox- 
ene and biotite in a groundmass composed of labradorite, zeolites and 
calcite. The pyroxenes are made up of a colorless augite nucleus sur- 
rounded by zones of light green aegerine-augite and deep green aeger- 
ine. No olivine was detected in any of the thin sections. 

Rocka from the Sweet Grasa Hills, Montana. — Weed and 
Pirsson' describe the rocks of the Sweet Grass Hills of Montana as 
quartz-diorite-porphyrites, quartz-syenite-porphyries and minettes. The 
first named rock presents no special peculiarities. The quartz-syenite- 

♦ Jour. Geology, Vol. 2, p. C67. 

^ Ball. Com. Geol. d. 1. Finn., No. 1. 

* Amer. Jour. Sci., Vol. I, p. 809. 
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porphfiy oontaiM ortfaoelase, piag^oclase and aHgite-pheDociysto in a 
fine grooDdmass of allotriomorphie feldspar aod quartz. The aufpte 
is in abort thick priems compoeed of a pale green diopside core, whieh 
passes into a bright green aegerite mantle. The miiiette also contains 
aegerine, but otherwise it is typical. 

Petrographical News. — ^Two peculiar phonolitic rocks are de- 
scribed by Pirason^ from near Fort Claggett, Montana. One is a 
leucite-eodalite-tinguaite, with leucite pseudomorphs^ and sodalite as 
phenocryats in a groundmass com}X)8ed mainly of a felt of orthoclase 
and aegerine. The leucite pseudomorphs are now an aggregate of 
orthoclase and nepheline. In the centers of some of them are small 
stout prisms of an unknown brown mineral, that is pleochroic in brown- 
ish and yellowish tints. The second rock is a quartz-tinguaite porphyry 
somewhat similar to Brogger's grorudite.' 

In a few notes on the surface lava flows associated with the Unkar 
beds of the Grand Cafion series in the Cafion of the Colorado, Ariz., 
Idding^ briefly describes compact and amygdaloidal basalts and fresh 
looking dolerites that are identical in all respects with modern rocks of 
the same character. 

Laspeyres^^ estimates that the quantity of carbon*dioxide in liquid 
and g|aeous form contained in rocks is sufficient to serve as the source 
for all that which escapes from the earth's natural fissures as gas, as 
well as that which escapes in solution with spring water. It may be 
set loose from the rocks through the action of heat or through the 
action of dynamic forces. 

In a handsomely illustrated brochure Merrill" describes the eharae- 
teristics of the onyx marbles and the processes by which they originate. 
Differences in temperature, according to the author, are not the control- 
ing conditions determining the differences in texture between the 
onyxes aod travertine. He is inclined to the belief that the banded 
onyxes were formed by deposition from warm solutions under pressure 
flowing into pools of quiet cold wat^ . 

In a preliminary report on the Geology of Essex County, N. Y. 
Kemp" describes the occurrences of the gneisses, limestones, ophi- 
calcites, gabbros, lamprophyres and other igneous rocks of the district 
and gives an account of their geological relationships. 

^ Amer. Joum. Set., 1896, Nov. p. 894. 
• American Naturalist, 1895, p. 567. 



> 14th Ann. Bep. U. 8. Qeol Survey, p. 520. 

respond, ol. 
" Bep. U. S. Nat. Mus., 1893, p,'539. 



^^ Korrespond. bl. Naturh. Ver. preuas. Bheinl., No. 2, 1894, p. 17. 

" Bep. U. S. Nat. Mus., 1893, p, 539. 

" Beport of State Geologist [of New York] for 1893, p. 488. 

Reprinted from The American Naturalist^ March l$tf 1896. 
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Examples of Rock Differentiation. — Yogo Peak in the Little 
Belt Mountains, Montana, consists of a stock of massivei gneous rock 
which breaks up through surrounding horizontal sediments, that have 
been metamorphosed on their contact with the eruptive. A vertical 
section through the south face of the mountain caused by a branch of 
Yogo Creek has affored Weed and Pirsson' and excellent opportunity 
to study the relations of different phases of the eruptive to one another. 
The massive rock shows a constant variation and gradation in chemical 
and mineralogical composition along its east and west axis which is two 
miles in length. In its eastern portion the rock is a syenite, containing 
pyroxene, hornblende, biotite, orthoclase, oligoclase, quartz and a few 
accessories. The pyroxene is a pale green diopside and the hornblende 
a broirnish-green variety. The latter is thought to be paramorphic 
after the former. In structure the syenite is hypidiomorphic with a 

* Edited by Dr. W. S. Bayley, Colby Univepsity, Waterville, Me. 
' Amer. Joum. Sci., Vol. L, 1895, p. 467. 
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tendency toward the allotriomorphic structure. Further west, about 
in the center of the mass, the syenite changes to a darker gray rock 
with a tinge of green, somewhat resembling a diorite. It is more 
coarsely crystalline than is the syenite and is much more basic. The 
minerals are the same as in the syenite, except that quartz is lacking^ 
but differ somewhat in their character and in the proportions present 
in the two rocks. The augite is now a bright green idiomorphic min- 
eral. Hornblende is rare and biotite abundant. The great difference 
between this rock, which the authors call yogoite, and the syenite, is in 
the relative proportions of augite and orthoclase present in them. In 
the yogoite the pyroxene predominates over the orthoclase, while in 
the syenite the reverse ratio exists. In the western portion of the rock 
mass, the prevailing type is shonkinite, a very dark basic rock, very 
similar to that of Square Butte.' Augite and biotite are very abun- 
dant as compared with the orthoclase, which in turn predominates over 
plagioclase. This latter mineral is represented by andesine, a more 
basic feldspar than that in either the syenite or the yogoite. Analyses 
of the three types of Yogo Peak rocks follow : 

SlOs TlOs AlsO, CrjOg FesO, FeO 
Syenite 61.65 .56 15.07 tr 2.03 2.26 

Yogoite 54.42 .80 14.28 tr 3.32 4.13 

Shonldiilte 48.98 1.44 12.29 tr 2.88 5.77 
Shonkinite containjB in addition .22 per cent, of Fl. 

From a consideration of the nature of the three types of rock the 
authors conclude that the Yogo Peak stock exhibits the results of a 
progressive differentiation along its major axis. There is a progressive 
increase in the ferro-magnesian constituents from the east to the west 
and a consequent increase in basicity. All the components of the three 
types exhibit the effects of this differentiation in the proportions pres- 
ent in the different rocks. The Yogo Peak mass is thus an illustration 
of a " Facies suit " as distinguished from a ** rock series." In the for- 
mer differentiation took place in situ, whereas in a ' rock series ' differ- 
entiation occurred before the eruption of rocks into their existing posi- 
tions. The facies suit of Yogo Peak together with the rocks of 
neighboring mountains comprise a distinct rock series. 

The authors close their paper with an appeal for a more specific 
nomenclature in petrography — a nomenclature that will take account 
not only of the qualitative relations between the minerals that make up 
rock masses but of the quantitative relations as well. The Yogo Peak 

• Compare American Naturalist, 1895, p. 737. 
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rooks form a natural series with sanidinite and peridotites. Kocks 
composed of orthoclase and no augite = sanidinite ; when ortboclase 
exceeds augite = augite-syenite ; when orthoclase equals augite =: 
yogoite; when augite exceeds orthoclase = shonkinite ; when augite 
alone is present = pyroxenite and peridotite. In this scheme the term 
augite includes also other ferro-magnesian * minerals, and the terms 
orthoclase other feldspars. 

In connection with the article above referred to Iddings^ mentions 
the existence of a series of rocks associated with typical basalts and 
andesites in the Yellowstone National Park. They represent like 
phases of differentiation belonging to separate, but similar rock fami- 
lies. Most all of these rocks are basaltic looking. They occur in flows 
and dykes and sometimes as breccias, constituting the major portion of 
the Absaroka Range. These rocks present a wide range of composition 
within definite limits, forming a series connected by gradual transitions. 
Three classes are distinguished, the first of which is characterized 
usually by abundant pheuocrysts of olivine and augite and an absence 
of feldspar phenocrysts ; the second class is characterized by the pres- 
ence of labradorite phenocrysts in addition to those of olivine and 
augite, and the third class by the presence of labradorite phenocrysts. 
The names given to the three classes are absarokite, shoshonite and 
banakite. The distinctions between the classes is based principally 
upon their chemical relationships. A large number of analyses, most 
of which were taken from other papers, illustrate their points of • differ- 
ence. A comparison of the analyses, besides showing the close relation- 
ships existing between the rocks of the three classes, shows also what 
mineralogical differences may obtain for rocks of the same chemical 
composition. The shoshonite from the base of Bison Peak and the 
banakite from Ishawooa Canyon have practically the same chemical 
composition. The former, however, contains abundant phenocrysts of 
labradorite, augite and olivine, while the latter contains numerous 
labradorite phenocrysts, but few and small ones of the other two min- 
erals. The groundmass of the first shows much less orthoclase than 
that of the second, and no biotite, which abounds in the second. The 
author compares the series of rocks studied by him with the series 
studied by MerrilP, with the series discussed by Weed and Pirsson and 
with BroggerV giorudite-tinguaite series. The conclusion reached by 
this comparison is to the effect that it may be doubted whether the gen- 

♦ Journal of Geology, Vol. Ill, p. 935 
*Cf. American Naturalist, 1896, p. 128. 
•Cf. American Naturalist, 1895, p. 567. 
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etic relations between igneous rocks can properly mark the lines along 
which a systematic classification of them may be established. 

Petrographical Notes. — In a phyllite-schist found in blocks on 
the south shore of Lake Michigamme in Michigan, Hobbs' has discov- 
ered large crystals of a chloritoid like that described by Lane, Keller 
and Sharpless in 1891. The rock in which the crystals occur is a mass 
of colorless mica scales through which are distributed large flakes of 
biotite, small blades of chloritoid, a few acicular crystals of tourmaline 
and grains of magnetite. Most of the chloritoid is in large porphyritic 
crystals imbedded in this matrix. The optical properties of the mineral 
correspond to those of masonite. 

In a summary of the results of this work in the upper Odenwald 
Chelius announces the existence there of two granites — the younger a 
fine grained aplitic variety and the older a coarse grained porphyritic 
variety, with a parallel structure due to flowage. Pegmatitic veins 
that cut this granite are looked upon as linear accumulations of por- 
phyritic feldspar crystals. Many notes are also given on the diorites, 
gabbros and basalts of the Odenwald, on the basic enclosures in the 
granite, which the author regards as altered fragments of foreign basic 
rocks, but nothing of a startling nature with reference to these subjects 
is recorded. A gabbro porphyry was found occurring as a dyke mass. 
It consists of phenocrysts of labradorite in a gabbro-aplitic ground- 
mass. 

In a general paper on the divisibility of the Laurentian in the Morin 
area N. W. of Montreal, Canada, Adams' describes the characteristics 
of the members of the Grenville series of gneisses, quartzites and lime- 
stones. The augen gneisses, the thinly foliated gneisses and the granu- 
lites of the series are all cataclastic or granulitic in structure. Thejr 
are regarded as squeezed igneous rocks. The crystalline limestones and 
quartzites are recrystallized rocks that are thought to be changed sedi- 
mentaries. Pyroxene gneisses, pyroxene granulites and other allied 
rocks are of doubtful origin. In addition to all these rocks there is 
present in the series a group of peculiar banded garnetiferous gneisses 
which from their chemical composition are regarded as in all probabil- 
ity metamorphosed sedimentary rocks. 

' Amer. Jour. Sci., Vol. L, 1895, p. 125. 
8 Amer. Jour. Sci., Vol. L, 1895, p. 58. 
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Ancient Volcanics in Michigan. — In an area in Michigan 
covered by Townships 42 to 47 N. and Ranges 30 to 34 West, is a 
succession of granites and gneisses overlain by a thickness of some 3000 
feet of volcanic rocks, embracing acid and basic flows and tuffs. 
Among the basic rocks Clements* finds porphyrites and melaphyres, 
and among the acid ones quartz- porphyries and devitrified rhyolites. 
The melaphyres and porphyries are described under the names apo- 
basalts and apo-andesites, because they are altered forms of basalts and 
andesit^. Some of the andesites are amygdaloidal, and nearly all 
show the effects of pressure. Andesitic and basaltic tuffs are both pres- 
ent. They exhibit no special peculiarities. The quartz porphyries 
among the acid flows are notable for the existence in them of corroded 
phenocrysts of quartz in which there has been developed a well marked 
rhombohedral cleavage. The ground mass of these rocks is sometimes 
micro-granitic and at other times is micro-poicilitic. The latter struct- 
ure is peculiar in that it is produced by a reticulating net work of uni- 
formly oriented quartz, between the meshes of which are irregularly 
shaped areas of orthoclase. The other acid lavas and the acid tuffs are 
similar to corresponding rocks elsewhere. The series is interesting as 
affording another illustration of a typical volcanic series of PreCam- 
brian age. It is one of the oldest accumulations of volcanic debris and 
lavas thus far described. 

Gneisses of Essex Co., N. Y. — In a recent bulletin on the 
geology of Moriah and Westport Townships, Essex Co., N. Y., Kemp* 
gives a general account of the petrography of the gneisses, limestones, 
black schists, gabbros, anorthosites and dyke rocks of these regions. 
Most of these rocks have already been described in more detail in 
other papers. The gneisses are of several varieties. The most com- 
mon is a member of the basement complex underlying the other rocks 
of the district. It is a biotite gneiss composed of quartz, micro-perthite,. 
orthoclase, plagioclase and brown biotite, all of which minerals exhibit 
evidences of dynamic metamorphism. Near iron ore bodies the gneiss 
becomes more basic, abundant green or black hornblende, green: 

» Edited by Dr. W. S. Bayley, Colby Univereity, Waterville, Me. 

•Journal of Geology, Vol. Ill, p. 801. 

» Bull. N. Y. State Mas., Vol. 3, No. 14, 1896, p. 325. 



394 The Ameriean NaiurcUUL ' [May, 

augite and a large 'quantity of plagioclase taking the places of the 
usual gneissic constituents. 

Volcanic Rocks in Maine. — In a preliminary notice on the rocks 
of the Flox Islands, Maine, 6. O. Smith^ gives a brief account of the 
association of lavas and breccias on North Haven and Vinal Haven 
Islands. On North Haven the series consists of beds of porphjrites 
and of coarse volcanic breccias and conglomerates, layers of tuffs and 
sheets of quartz-porphyry. The porphyrites are sometimes olivinitic. 
The conglomerates and breccias are composed of fragments of the por- 
phyrites cemented by a porphyritic matrix. The quartz-porphyry pos- 
sesses no unusual features. On Vinal Haven the rocks are predomi- 
nantly acid, comprising many banded and spherulitic felsites that were 
originally glassy rocks. The spherulites are felsitic or fibrous and are 
certainly original structures, since transitions from the felsitic into 
brecciated rocks may be traced, in the latter of which occur spherulites 
that were formed prior to the brecciation. The acid layers of the 
series are younger than the basic beds. 

Spotted Quartzites, S. Dakota. — The Sioux quartzites in Min- 
nehaha Co., 8. Dakota, grade upward into variously colored quartz 
slates that are composed of quartz grains, iron oxides and mica in an 
argillaceous matrix that has crystallized in part as sericite, kaolin and 
chlorite. Many of the slates are marked by spots that are lighter than 
the body of the rocks. These spots are essentially of the same compo- 
sition as the groundmass in which they lie, except that they contain 
less iron oxide. Their lighter color is due to bleaching out of the iron 
salt through the acid, probably of decomposing organic matter.^ 

The Gneisses and 'Leopard Rock' of Ontario. — Thegneisses 
interstratified with the limestones in the Grenville series, north of 
Ottawa, Canada, vary much in character." The predominant variety 
is a granitoid aggregate of reddish orthoclase and grayish- white quartz, 
a little or no mica, and sometimes garnets. Its bedding is very obscure. 
When the mica is abundant in the rock foliation is distinct. One 
variety {tf the rock is called by Gordon syenite-gneiss. It includes 
the ' leopard rock ' of the Canadian geologists. The rock occurs as 
dykes cutting quartzites and pyroxenites. All the phases of the 
gneisses show the effects of pressure. The ' leopard rock ' consists of 

* Johns Hopkins Univ. CircuUra, No. 121, p. 12. 

* Beyer : lb., No. 121, p. 10. 

* Bull. Geol. Soc. Amer., Vol. 7, p. 95. 
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ellipsoidal or ovoid masBes of feldspar and a little quartz, separated 
from each other by narrow anastomosiug partitions of green interstitial 
substance composed of pyroxene and feldspar. When the ellipsoids are 
flattened by foliation the rock becomes a streaked gneiss. Under the 
microscope, in sections of the coarse grained gneisses, large crystals of 
pyroxene, microcline and quaitz are seen to be imbedded in a fine 
grained aggregate of microcline and quartz. In the ellipsoidal varie- 
ties the ellipsoids are composed mainly of microcline grains and the 
interstitial mass is a fine grained mosaic of feldspar, quartz and augite. 
In the streaked gneiss the augite is partially changed to green horn- 
blende, while crystalloids of idiomorphic hornblende indicates that some 
of this component is an original crystallization. The rocks are 
evidently sheared pyroxene-syenites. The author discusses the use of 
the term * gneiss ' and suggests that the term ' gneissoid ' be restricted 
to the description of foliated eruptive rocks whose structure is due to 
magma motions, that * gneiss ' be used as a suffix to the name of any 
rock that has assumed the typical gneissic structure since its original 
consolidation, as diorite gneiss, etc., and that the ending *\c* be used 
with reference to the mineralogic composition of a foliated rock whose 
origin is unknown — a dioritic gneiss, in this sense indicates a folaited 
rock whose present composition is that of a diorite. 

Petrographical Notes. — In thin sections of sandstone inclusions 
that have been melted by basalts, Rinne^ finds the remains of quartz 
grains surrounded by rims of monoclinic augite, cordierite, spinel, etc. 
In some of the glasses formed by the melting of the sandstone are tri- 
chites and crystallites of orthorhombic pyroxene. W hile this .substance 
is found abundantly as a contact mineral in the sandstones enclosed in 
the basalts of Sababurg, the Blauen Kuppe and Steinberg, the author 
nevertheless regards it as a comparatively rare product of the contact 
action between these two rocks. 

Bauer^ declares that the rubies, sapphires, spinels and other gem 
minerals from northern Burma occur in a metamorphosed limestone on 
its contact with an eruptive rock whose nature is not known. 

Penfield' obtains a heavy solution for the separation of mineral pow- 
ders whose densities range between 4.6 and 4.94 by melting together 
silver and thallium nitrates in different proportions. The molten mass 

' Neues Jabrb. f. Min., etc., 1895, II, p. 229. 

'Sitzb. d. Ges. z. Beford der gesamnet Naturw. Marburg, 1896, No. 1. 

' Amer. Joum. Sci., Dec-, 1895, p. 446. 
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attacks sulphides, but otherwise is of much value in separating mixt- 
ures of heavy minerals. 

La Touche^® describes an apparatus to be used in connection with 
diffusive columns of methylene iodide for the purpose of determining 
the density of minute fragments of minerals. 

" Nature, Jan., 1896, p. 198. 

Reprinted from The American Natvralist, May Ist, 1896. 
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Malignite, a New Family of Rocks.— Lawson' uses the name 
malignite for a family of basic orthoclase rocks constituting an intru- 
sive mass, possibly laccolitic, in the schists around Poohbah Lake, in 
the Rainy River district, Ontario. Three phases of the intrusive mass 
are recognized — a nepheline-pyroxene-malignite, a garnet-pyroxene- 
malignite and an amphibole-malignite. The constituents common to 
all phases are orthoclase, aegerine-augite and apatite. In the nephe- 
line variety the nepheline occurs as patches in the orthoclase, or as 
micropegmatitic intergrowths with it. The orthoclase is in poikiiitic 
relations with all the other minerals, surrounding them like the glass 

> Edited by Dr. W. a Bayley, Colby University, Watenrille, Me. 
* Ball. Dept. of Geol. Univ. of Galifomia, Vol. I, p, 337. 
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in a partially crystallixed lava. It was evidently the last component 
to solidify. The composition of the rock is as follows : 

8iO, A1,0, Fe,0, FeO CaO MgO Na,0 K,0 H,0 P,Oj Total 
47.85 13.24 2.74 2.65 14.36 5.68 3.72 5.26 2.74 2.42 = 100.65 

This composition is so similar to that of the Vesuvian leucitophyres, 
that the rock is regarded as the plutonic equivalent of these lavas. 
The low percentage of silica and the high lime percentage separate the 
rock from the eleolite-syenites. 

One form of the nepheline-malignite is panidiomorphic through the 
development of the orthoclase and all the other components in crystals. 
In the garnet-pyroxene phase of the rock the orthoclose is intergrown 
with albite in the form of phenocrsyts imbedded in a hypidiomorphic 
Aggi^gftte of aegerine-augite, melanite, biotite, titanite and apatite. 
The augite, melanite and biotite are allotriomorphic. They seem to 
have crystallized contemporaneously with each other, and with a part 
of the orthoclase. In the amphibole-malignite the distinguishing char- 
acteristic is the prevalence of a very strongly pleochroic amphibole, 
and the absence of any large quantity of aegerine. The augite that is 
present occurs intergrown with the amphibole. Melanite is wanting, 
otherwise this rock is very much like the mellanite-pyrozene malig- 
nite. 

The author points •out the fact that the great mineralogical difiler- 
ences observed in the three types of malignite, are accompanied by 
very slight differences in chemical composition. The three types are 
regarded as differentiation phases of the same rock mass. 

Foliated Gabbros from the Alps. — Schafer* gives an account 
of the olivine gabbro and its dynamically metamorphosed forms which 
constitute the rocks of the region in the vicinity of the Allalin glacier 
between the Zermatthal and the Saartfaal in the Alps. The normal 
gabbro eontains in its freshest forms raueh or little olivine. In ite 
altered forms it consists of saussurite, amphibole, talc, aetinolite and 
garnet. Otti^lite is often found enclosed in the talc and sometimes im- 
bedded- in the saunurite. In one of the granular varieties of the met- 
amorphosed gabbro a blue amphibole is very abundant. It is intnv 
grown in part with omphacite. The granular alteration forms of the 
gabbro pass gradually into foliated forms and through these into rocke 
called by the autJior ** green schists." The schistose gabbros are mia- 
emlogi(»lly similar to the granular alteration phases of the rmA, 
except that they contain in addition to the minerals named above a 

' NeaeB Jahrb. f. Min., etc B*B., p. 91* 
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newly formed albite, zoisite and white miea. The final stage of the 
alteration is a zoiaite-amphibole rock« The greoi schiste are composed 
of ellipsoids of zoisite, feldspar and epidote imbedded in a schistose 
green amphibole clinochlor aggregate. Some of the schists are rich in 
garnets, and others are practically chlorite-sefaists. All are supposed 
to be derived from the gabbro. 

In addition to the gabbros there are also in the region several ex- 
posures of serpentine whose contact with the green schists with which 
they are associated are always sharp. The original form of the rock is 
unknown, but it is supposed to have been a peridotite. Its most inter- 
esting feature is the possession of light yellow and brown crystals' of 
some member of the humite family. 

On the west side of the Matterhorn the author also found normal 
and olivine gabbros, both more or less altered. The former is cut by 
little veins of aplite. The peak of the Matterhorn is scarred by numer- 
ous fulgurites. Its rocks are fine grained green schists, some of which 
are like those described above, while others are dense and homogeneous 
in appearance. They consist of amphibole, clinochlor, zoisite, altered 
plagioclase, talc and alkali-mica. These rocks are defined as zoisite- 
amphibolites. 

The Rocks of Glacier Bay, Alaska. — Gushing* gives a few 
additional notes on the petrography of the boulders and rocks of 
Glacier Bay, Alaska. The principal rocks of the region are diorites, 
altered argillltes and limestones that are cut by dykes of igneous rocks. 
In addition to the diorites and quartz-diorites reported by Williams^ 
from &is vicinity, there are also in the region mica and actinolite- 
schists. The dyke rocks are mainly diabases. The author gives some 
additional information concerning the diorites and briefly describes the 
schists. The actinolite schists are aggregates of finely fibrous actinolite 
needles, in whose interpaces is a granular mixture of quartz and epi- 
dote and an oceamonal grain of plagioclase. The mica schists present 
no unusual features except that some of them are staurolitic. 

Petrographical Notes. — As long ago as 1836 Thomson reported 
the occurrence of light yellowish-green rounded masses which he called 
huronite, imbedded porphyritically in a boulder of diabase from Drum- 
mond Island. Other occurrences of the same substance have been 
found by the Canadian geologist in diabase dykes cutting the rocks of 
the Lake Huron region. These have been investigated by Barlow* 

* Trana. N. Y. Acad. 8ci., Vol. XV, p. 24. 
*Cf. American Naturalist, 1892, p. 698. 

* Ottawa Nataralist, Vol. IX, p. 25. 
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and are pronounced by him to be aggregates of zoisite, epidote, sericite 
and chlorite in a* mass of basic plagioclase. In* other words, huronite 
is a saussuritized plagioclase. Descriptions of a number of dyke rocks 
containing ' huronite ' are given by this author. 

Bauer^ describes a number of specimens of snow-white, lilac and 
emerald-green jadeite from Thibet and upper Burmah. One of the 
green varieties is cut by little veins of nepheline, containing plates of 
basic plagioclase and little bundles of a monoclinic augite (jadeite) 
with the same properities as that which constitutes the mass of the 
jadeite. The rock, according to the author, is made up of this augite 
and nepheline, the latter mineral acting as a groundmass. The veins 
are those portions of the rock in which the augite is in very small 
quantity. In other specimens nephelin^ occurs in small quantity, and 
plagioclase is abundant. His conclusion is that the rock is a jadeite- 
plagioclose-nepheline rock in which locally the one or the other compo- 
nent is most prominent. If the rock is, as the author supposes, a crys- 
talline schist, the occurrence of nepheline in it is of extreme interest. 

In a second article the same author" describes a serpentine from the 
jadeite mines at Tauman. It is composed of olivine, picrolite, chryso- 
tite, webskyite and a few other accessories in an albite-homblende 
matrix, consisting of an aggregate of single individuals of untwinned 
albite, in the midst of which lie brown and gray hornblendes sur- 
rounded by zones of a bright green variety of the same mineral. 
Between this zone and the albite there is a fringe of green augite nee- 
dles. The rocks associated with the jadeite and the serpentine are also 
described. Among them is a glaucophane-hornblende-schist. All the 
rocks exhibit the effects of pressure. 

In a very short note Beck* calls attention to the fact that the mole- 
cular volume of dynamically metamorphosed rocks, i. e., of the min- 
erals composing these rocks — is less than that of the original rocks 
from which they are derived. For instance, a mixture of plagioclase, 
orthoclase and water in the proportion to form albite, zoisite, muscovite 
and quartz has a molecular volume of 547.1, while the corresponding 
mixture of albite, zoisite, etc., has a volume of 462.5, 

' Neues Jahrb. f. Min., etc., 1896, 1, p. 85. 

* Record of Geol. Survey of India, XXVIII, 3, 1895, p. 91. 

• Kaia. Ak. Wiss. in Wien. Math. Naturw. Class, Jan., 1896. 

Reprinted from Vie American Naturcdisi, Jane Ist, 1896, 
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PETROGRAPHY.* 

Volcanic Rocks and Tuffs in Prussia.— In the bills east of 
Ebedorf, near Marburg, Prussia, are large areas covered by basalt flows, 
flows of dolerite, and others of rocks intermediate in character between 
these two, both of which are pre-Tertiary in age, or at any rate are 
older than the Tertiary beds with which they are associated. The vol- 
canic rocks are cut by dykes of very basic rock resembling limburgite. 
The little hill west of Wittelsberg, near the northern edge of the basalt 
area, and the flank of the hill near Kehrenbeig, are composed largely 
of basalt tuff. 

The basalt consists of phenocrysts of augite and olivine in a dense 
felt of augite microlites, biotite and magnetite, in the spaces between 
which is a colorless glass containing xenomorphic feldspar, leucite and 
nepheline. Inclusions in the basalt are very common. They comprise 
besides fragments of foreign rocks, concretions of olivine and of augite. 
The olivine concretions always contain more or less bronzite, and usually 
they are surrounded by a violet-brown rim similar to the rims found 
surrounding the augite phenocrysts in the basalt. Even those concre- 
tions that are composed almost exclusively of bronzite are surrounded 
by rims of this character. The principal component of this rim is a 
monoclinic augite, so that it appears here that the bronzite, which must 
have been one of the earliest separations from the magma, Was, after 
its crjrstallization, changed into augite. Other concretions show the 

* Edited by Dr. W. S. Bayley, Colby Umyersitr, Waterrille, Me. 
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alteration of the bronzite into olivine. By complete fusion one concre- 
tion, which id thought by the author to have been a bronzite-augite 
aggi'egate, has been changed to a mass of rounded augite and olivine 
grains imbedded in a glass which locally is replaced by nepheline. The 
alteration of the bronzite, as indicated by the study of a number of 
sections, is into olivine, augite, magnetite and glass. Among the rare 
constituents of the olivine concretions are chrome diopside and pico- 
tite. The augite concretions or inclusions, consist almost exclusively 
of a monoclinic augite with which is usually associated a little olivine* 
In the interiors of the concretions the augite contains fluid enclosures^ 
but toward their peripheries the enclosures are all of glass. Often be- 
tween the augite grains are little nests of calcite. One of the inclusions 
observed by the author is abnormal in that it is composed of a small 
nucleus of augite surrounded by a zone of brown biotite. 

Of the foreign inclusions, the author describes two kinds — the calca- 
reous and the granitic. The basalt in the neighborhood of limestone 
inclusions loses its biotite and magnetite. Nearer the inclusions the 
augite microlites become light colored and magnetite grains are again 
developed. At the boundary of the limestone fragment is a rim of 
large augites, whose ends are directed toward the center of the inclu- 
sion. This latter itself is composed of the remnants of calcite grains 
imbedded in a brown glass, in which are also well formed crystals of a 
scapolite. The sandstone inclusions have been changed to a mass of 
quartz grains lying in a brown glass, the whole being surrounded by 
the usual zone of augite microlites. The granite inclusions first lose 
their mica. The old feldspar has given rise to newly developed feld- 
spar. 

The dolerite seem to occur as a number of small flows that have run 
together. It presents no special peculiarities. The dyke basalt cutting 
the tufis apd dolerites sometimes contains well defined crystals of 
olivine, which occasionally occur as inter penetration twins. 

Igneous Rocks of British Columbia. — The petrographical 
characters of the principal rocks occurring within the area of the 
Kamloops Map-sheet of British Columbia are described by Ferrier.* 
These rocks embrace feldspathic actinolite schists, diabase porphyrites, 
harzburgite, amphibolites, diabase tufl&, cherts, gabbros, orthophyres, 
augite-porphyrites, porphyrites, basalts, pecrite-porphyrites, andesites, 
trachytes, dacites, diorites, granites, syenites, quartz-porphyries, alnoite 
and a series of much altered rocks. The descriptions are all brief. 

« Annual Rep. Geol. Sarv. of Canada, Vol. VII, Pt. B., p. 349, 
40 
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Chalcedony Concretions in Obsidians from Colorado. — 
Patton' describes the occurreooe of large opal and cbalcedony concre- 
tions or geode-like bodies in beds of a decomposed obsidian on Ute 
Creefe in Hinsdale Co., Colorado. The concretions are most common 
in the upper scoriaceous portions of the flows. Similar concretions 
were also found in a rhjolite at Specimen Mountain. The concretions 
are composed of radial fibres of chalcedony. The flowage lines that 
are common to the rock pass uninterruptedly through them, and in 
them are trichites exactly like those in the body of the rock. The con- 
cretions are regarded as secondary in origin — and as due to the perco- 
lation of silica-bearing waters through the rock. The same author 
publishes some photographs of erosion forms produced by the weather- 
ing of the volcanic conglomerates in the San Juan Mountains. 

Basic Dykes near Lake Memphremagog. — According to 
Marsters^ the Chazy limestones of Lake Memphremagog are cut by 
granite, olivine, diabase and lamprophyre dykes. TJie latter comprise 
dark rocks containing phenocrysts of augite, hornblende or olivine. 
The olivine, when it occurs, is always situated in the central portions 
of the dykes. Sometimes its crystals are one and half inches in diame- 
ter. Petrographically these rocks are augite camptonites, fourchites 
and monchiquites. The augite camptonite contains both augite and 
hornblende in two generations and in varying quantities. Only two 
fourchite dykes were observed. Their material presents no unusual 
features. The paper is interesting as bringing to our knowledge 
another area in which these peculiar and interesting dyke rocks occur. 

The Origin of the Maryland Granites. — The last article writ- 
ten by the late Dr. Williams^ is an introduction to Keyes article on 
Maryland granites. In this paper the author explains the criteria by 
which ancient plu tonic rocks may be recognized in highly metamor- 
phosed terranes, and applies the principles thus established to prove 
the eruptive nature of many of the Maryland granites. The pegma- 
tites of the Piedmont plateau were tested by the same criteria, with the 
result that these too are pronounced to be eruptive. Many handsome 
plates embellish this portion of the paper. In the main portion of the 
article Keyes describes the petrographical features of the different types 
of granite, giving special attention to the original allanite and epidote 
found in them. There is little that is new in the paper, most of its 

■ Proc. Colo. Scient. Soc , Nov. 4, 1805. 

^ Amer. Geol., July, 1895, p. 25. 

^ 15th Ann. Bep. U. 8. Q. S., 1895, p. 653. 
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essential points having already been discussed by Hobbs, Grimsley and 
others. 

Petrographical Notes. — The rocks of the Laurentian area to the 
north and west of St. Jerome, Quebec, are briefly referred to by Adams' 
as gneisses, anorthosites, amphibolites, limestones, quartzites, etc. Some 
of the gneisses are eruptive and others are probably sedimentary. 

Miller and Brock^ have found in Frontenac, Leeds and Lanark 
Counties, Ontario, granites, gabbros, scapolite and pyroxene rocks of 
Laurentian age cut by dykes of quartz gabbro containing phenocrysts 
of pyroxene and plagioclase. 

Keyes^ declares that the gi^anites and porphyries occuring in the 
eastern portion of the Ozarks, in Missouri, " are very closely related 
genetically, and are to be regarded as facies of the same magma," the 
porphyry being the upper and surface facies of the granite. 

•Ann. Rep. Geol. 8urv. of Can., Vol. VII, J., p. 93. 
^Can. Record of Science, Oct., 1895. 
•Ball. Geol. 8oc. Amer., Vol. 7, p. 363. 

Reprinted from The American Naturalist, July let, 1896. 
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PETROGRAPHY^ 

The Eruptives and Tuffs of Tetschen.— Two interesting arti- 
cles on the area of crystalline rocks east of Tetschen on the Elbe, have 
appeared simultaneously. Tbe first, by Hibsch, is a description of 
the Tetschen' sheet of the map of the Bohemian Mittlegebirges, and the 
second by Graber,' is on the fragments and bombs occurring in the 
tephrite tuffs of the region. 

The volcanic rocks of the dbtrict are interbedded basalts, tuffites, 
tuffs and tephrites, of which the fragmental rocks are in greatest abun- 
dance. Augitites also occur as sheets, and camptonites as dykes in 
upper Cretaceous marls. The older igneous rocks are granitites and 
diabases that are associated with clay slates, probably of Cambrian 
age. Analyses of each of these rocks are given but the rocks are not 
described in detail. The greater portion of the author's article deals 
with the volcanic rocks. The tuffs are composed of basaltic aud teph- 
ritic fragments of the coarseness of sand in some cases, and in others of 

* Edited by Dr. W. S. Bajley, Colby University, Watenrille, Me. 

*Min. u. Petrog. Mitth., XV, 1895, p. 201. 

•lb., p. 291. 
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pieces several feet in diameter. These are cemented together by finer 
portions of the same substances, among which have been deposited zeo- 
lites, carbonates, opal and other secondary minerals. Some beds of 
this tuff are so filled with large fragments of basalt, tephrite, etc., that 
the rock composing it has been called the '' Brocken Tuff.*' It is to 
the study of the fragments in this tuffthat Graber's paper is devoted. 

The basalts and tephrites constitute sheets and lava streams that are 
interstratified with the tuffs and sediments. Among the former rocks 
are noticed feldspathic, leucitic and nephelinic varieties, besides in 
several places magma-basalts. In addition to sheet basalts, dykes and 
chimneys of this rock have also been observed. 

The rocks in all their forms are normal in their development. The 
author regards contact action around the chimneys as the-safest crite- 
rion by which to distinguish these forms from denuded sheets and 
flows. The tephrites comprise hauyn-tephrites, in which hornblende 
and aegeride are present, nepheline-tephrite, including trachytic and 
andesitic varieties, and leucite-tephrite composed of phenocrysts of 
augite, plagioclase and grains of magnetite in a groundmass of these 
same components, and leucite, biotite and nepheline. 

The augite consists of two generations of magnetite and augite in a 
glassy base. Its analysis gave : 

SiO, TiO, P,0, Al^Oj Fe,0, FeO CaO MgO K,0 Na,0 H,0 Moisture Total 
43.35 1.43 1.54 11.46 11.98 2.26 7.76 11.69 .99 3.88 2.41 . .59 . =99.34 

The feldspathic basalt and the andesitic tephrite are the only rocks 
that seem to have affected the sediments with which they are in con- 
tact. Quartzites are changed to aggregates of quartz grains in a glass 
matrix, where the action is not extremely severe, and to an aggregate 
of interlocking quartz grains where it has been intense. The article 
closes with an account of the detailed results of analysis of ten speci- 
mens of the volcanic rocks. 

Graber's article is devoted principally to a description of the frag'- 
ments found in the Brocken-tuff. These are all tephritic rocks, among 
which andesitic, leucitic and phonolitic types are recognized. Th6 
characteristics of the components of all these types are portrayed in 
great detail, especial care being given to the descriptions of the augite 
and the plagioclase. The phonolitic tephrite is characterized by the 
presence of nosean, which is in irregular grains. In the andesitic teph- 
rite, which is the most basic variety, the porphyritic augite has an ex- 
tinction angle c f^ C of 58''-62°, in the leucitic type its extinction is 
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52^-56^ and io the pbonolitic type, the xnoBt acid vaxieiy, it is 50^~ 
53^. In eadi of the types labradorite and sometimes oligoclase phen- 
ocrysts are common, but the feldspar of the groundmass differs in 
character in the different types. In the andesitic type it is oligodaae, 
in the leucite variety andesine, and in the phonolitic type eanidine. 

A Nepheline- Syenite Bowlder from Ohio. — Mies Bascom* 
has found io the drift near Columbus, Ohio, a bowlder which consists 
of nepheline-syenite porphyry. The rock is composed of large pheno- 
crysts of oligoclase and smaller ones of nepheline, augite, hornblende 
and olivine in a groundmass composed of plagioclase and orthodase 
laths, hornblende, biotite, augite and magnetite in a feldspathic mat- 
rix. 

Crystalline Rocks of New Jersey. — In a report on the Arch« 
*ean Highlands of New Jersey, Westgate^ states that the northern half 
of Jenny Jump Mt., Warren Co., consists mainly of gneisses with a 
small area of crystalline limestone, diorites, gneisses, etc. The gneisses 
are granitoid biotite-hornblende varieties, biotite-gneisset and horn- 
blende-pyroxene gneisses. In the first named variety the prevailing 
feldspars are microcline and microperthite, and in the pyroxene gneisses 
plagioclase and orthoclase. The gneisses are cut by pegmatite dykes, 
amphibolites and diabases. 

Associated with the white crystalline limestones are fibrolite and bio- 
tite gneisses, hornblendic gneiss, aitiphibolites, gabbros, norites and 
diorites, most of the latter of which show evidence of an eruptive origin. 
Another type of rock often found associated with the limestones is a 
quartz-pyroxene aggregate, in which the pyroxene is a green or white 
roonocUnic augite. The limestone, the fibrolite and biotite gneisses and 
the quarts-pyroxene rock are thought to be metamorphosed sediments. 

Simple Crystalline Rocks from India and Australia. — Judd* 
gives us an account of several simple crystalline rocks from India and 
Australia. One is a corundum rock composed principally of coruudum 
grains with rutile, picotite, diaspore and fuchsite as accessory consti- 
tuents. The corundum is in part pale colored and in part strongly 
pleochroic. The grains of the latter extinguish together producing 
with the former a micro-poicilitic structure. One of the specimens ex- 
amined came from South Rewah and the other from the Mysore State. 

* Journ. Geol., Vol. IV, p. 160. 

^ Ann. Report State Gcol. of New Jersey for 1895. Trenton, New Jersey, 
1S9«, p. 21-61. 
^ Mineralogical Magazine, ^'ol. XI, p. 50. 
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Associated with the oorundam in the M3rsore State is a fibrolite rock. 
A tourmaline rock from the Kolar gold field in the same State and 
from North Aroot and Salem in Madras, consists of twisted and bent 
tourmaline fibres in a matrix of smaller fibres of the same substance. 
In the neighborhood of Bingera, New South Wales, two rocks are 
found as dykes cutting serpentine. One consists almost exclusively of 
green garnets and the other of picotite. The former contains also gold 
and chrysocoUa. 

The Weathering of Diabase. — Mr. Merrill describes the changes 
that have been effected in a granular diabase at Medford, Mass., during 
its didnt^ration into soil. Bulk analysis of the fresh and the weath- 
ered rock yielded the following results : 

SiO, Al,0, Fe,0, FeO CaO MgO MuO K,0 No,0 P.O, Ign Total 
Fresh 47.28 20.22 3.66 8.89 7.09 3.17 .77 2.16 3.94 .68 2.78=100.59 

Weathered 44.44 23.19 12.70 6.03 2.82 .52 1.75 3.93 .70 3.73= 99.81 

The disintegration of the rock is accompanied by a leaching out of its 
most soluble constituents. Assuming that the alumnia has remained 
unchanged in quantity in the course of the disintegration, the percent- 
age of each constituent lost in this process is shown to be as follows : 

SiO, Al A Fe,0, FeO CaO MgO MnO K,0 Na,0 P.O^ Ign 

18.03 .00 18.10 25.89 21.70 41.57 29.15 12.8311.39 .09 

The paper is full of valuable suggestions that cannot be even referred 
to in these notes. 

Petrographical Notes. — ^Transitions from massive anorthoeites 
into augen gneisses and into thinly foliated gneisses and transitions 
from olivine gabbro into hornblende schists are briefly described by 
Kemp" in a preliminary article on the dynamic metamorphism of 
anorthosites and related rocks in the Adirondacks. 

Pirsson' suggests the use of the word anhedron to express the mean- 
ing usually expressed in the phrase ' hypidiomorphic form.' An anhe- 
dron is a body with the physical constitution and properties of a crystal 
but without the crystallographic form. The term may be conveniently 
applied to the crystalline grains in rock masses. 

' Bull. Geo!. Soc. Amer., Vol. 7, p. 349. 
•Bull. Geo!. Soc. Amer., Vol. 7, p. 488. 
»Ib., Vol., p.492. 



Reprinted from The Ameincan Naturalist, August Ist, 1896. 
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PETROGRAPHY.* 

Petrography of the Bearpaw Mountains, Montana. — The 
Bearpaw MountaiDS are the dissected remains of a group of Tertiary 
volcanoes. Their cores of the old volcanoes are granular rocks, their 
lavas and tuffs are represented by basic sheets and beds. The lavas 
are largely basalts, leucite-basalt and other similar basic types.' 

The cores consist of mica-trachytes, quartz-syenite, porphyries, con- 
taining aegerite-augite and anothoclase-phenocrysts, in which are im- 
bedded microlites of oligoclase, trachytes containing hornblende and 
diopside and shonkinite. A few miles from Bearpaw' Peak a denuded 
core is exposed, which furnishes a good example of the differentiation 
of a syenite in place. The intrusion is laccolitic in character. Around 
its borders it has highly altered the sedimentary rocks with which it is 
in contact. The most acid portion of the laccolite is a light aplitic 
syenite containing quartz and diopside. The main mass is a more basic 
syenite resembling monzonite or yogoite. It contains diopside and 
much plagioclase. The most basic phase is a shonkinite. Analyses 
for the three principal types follow : 

SiO, A1,0, Fe,0, FeO MgO CaO Na,0 K,0 H^O^ Other Total 
Quartz-syenite 68.34 15.32 1.90 .84 .54 .92 5.45 5.62 .45 .57 = 99.95 
Monzonite 52.81 15.66 3.06 4.76 4.99 7.57 3.60 4.84 1.09 1.86 =100.24 
Shonkinite 50.00 9.87 3.46 5.0111.92 8.31 2.41 5.02 1.33 2.68=100.01 

The totals corrected for Fe and Ce are 99.94, 100.22 and 99.93 respec- 
tively. 

Two French Rocks. — In the serpentine of St. Pr^jet-Armadon, 
Haute-Loire, France, Lacrou' finds nodules composed of asbestiform 
gedrite surrounding a kernel of serpentine or biotite. The nodules are 
separated from the serpentine by an envelope of biotite. They are sup- 

* Edited by Dr. W. S. Bayley, Colby Univeraity, Waterrille, Me. 

* Weed and Pirson : Amer. Joum. Sci., IV, Vol. 1, p. 283 and 351. 
•Bull. See. Franc, d. Min., XIX, p. 687. 
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posed to be of secondary origin. Bronzite and asbestus both ooeur in 
the rock. Jn the norite area of Arvien, Auvergne, the same author 
describes a variety of this rock which is characterized by the presence 
of secondary reaction, rims of anthophyllite and actinolite between its 
hyperathene and plagioclase, the former appearing next to the pyrox- 
ene. The plagioclase of the rock is often altered to actinolite, garnet 
and albite, while the hypersthene is changed to an aggregate of antho- 
phyllite. 

The Granite of the Himalayas. — McMahon^ describes the 
granite of the N. A. Himalayas. Although highly foliated in the bor- 
ders of its masses, the rock is shown to be eruptive. The author thinks 
the foliation is due to pressure upon the rock before it finally solidified. 
He attempted to show that this schistosity could not possibly have been 
produced after the rock cooled. The granite is coarsely porphyritic 
with large orthoclase crystals in a medium to fine grained groundmass 
composed of the usual constituents of granite. This is cut by tiny 
veins of quartz which are supposed to represent the micrystallized resi- 
due left aftier the first partial consolidation of the rock, or to be the 
result of a partial fusion of the quartz grains originally occurring in it. 
This quartz, though it presents the usual aspects of secondary quartz, 
is thought to have been injected into the vein spaces while it was in a 
molten condition. Sinuous areas and viens of microcrystalline mica 
are likewise observed in the granite, and these are thought to have been 
produced by the rapid crystallization of mica that had been melted, 
and not by the crushing and shearing of the original micas nor by sec- 
ondary processes of any other kind. The paper is well illustrated by 
photo-micrographs. 

California Rocks. — Fairbanks' describes the rocks of Eastern Cal- 
ifornia between Mono Lake and the Mojave desert as comprising both 
sedimentary and igneous forms. Among the latter are both granitic 
and volcanic varieties. The granites form the eastern slope of the 
Sierra Nevadas. In the northern portion of the area it is a coarsely 
porphyritic biotite hornblende variety. In the southern portion it is 
replaced by a more basic phase containing less hornblende. The vol- 
canic rocks met with in the district are andesitic flows, dykes and tufb, 
and basalt flows among the more recent rocks and liparitee among the 
more ancient ones. The microscopical description of the type is 
deferred to a later paper. 

« Proc. Geologists Association, Vol. XIV, p. 287. 
» Amer. Geologist, Vol XVII, p.*63. 
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Turner* gives a classification of tbe igneous rocks studied by himself 
from various places in California. He divides tbem into families in 
accordance with their mineralogical composition, including in the 
same family all those rocks with the same composition irrespective of 
structure. He then takes up the syenites and discusses tbem in some 
detail. Tbe family is made to include syenites (granular), syenite-por- 
phyries (porphyritic) and trachytes (microlitic and glassy) and apo- 
trachytes. Tbe syenites include soda-syenite or albitite, augite-syenite, 
hornblende-syenite and mica-syenite. The apo-trachytes include 
among other rocks Rosenbusch's orthophyres and keratophyres. Until 
very recently no rocks of the syenite family have been proven to occur 
within the borders of the State. All those rocks described as such are 
now known to be hornblende-andesites, granites or diorites. The 
author refers briefly to the known occurrence of the syenites in the 
State and describes more fully some new ones. 

He reports dykes of white albitite-porphyries or soda-syenite porphy- 
ries in the rocks of the Mother lode quartz mines. In the bed of Moc- 
casin Creek the rock consists of quarts, musoovite and albite, but in 
other places it consists almost exclusively of albite with a few grains 
of an oli vine-green mineral thought to be aegerite. The rock resem- 
bles somewhat Brogger's solosbergite and Palache's albite rock contain- 
ing crossite. An analysis of one specimen gave : 

SiO, TiO, A1,0, Fe,0, FeO CaO MgO K,0 Na,0 H,0 P,Oj Total 
67.63 .07 18.57 1.13 .08 .55 .24 .10 11.50 .46 .11 =100.34 

Gabbro-Gneiss from Russell. — The gabbro of Russell, St. 
Lawrence Co., N. Y., is said by Smyth^ to change its character rapidly 
in consequence of a variation in grain from moderately fine to very 
coarse, in structure from porphyritic to granular and in color from 
black to gray. Upon alteration the gabbro passes into a rock made up 
of red masses in a groundmass of gabbro. In other places it becomes 
schistose, when it takes on a granulitic texture. Sometimes hornblende 
is developed in it in long narrow plates that run approximately at 
right angles to the schistosity, causing the rock to resemble a metamor- 
phosed sediment. Even in the most gabbroitic varieties of the rock 
the plagioclase is changed into an aggregate of secondary products, 
among which scapolite is the most common. In the change of the 
massive gabbro into the schistose variety the constituents are first 

•lb.. Vol. XVII, p. 376. 

^ Amer. Jour. Sci., Vol. 1, p. 273. 
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grauulitized and then drawn out into lenticular areas. The feldspars 
of the gneisses appear to have been recrystallized, since the feldspathic 
areas consist of single feldspar individuals and not fragments of grains. 
The pyroxene also differs from the gabbro pyroxene. It has lost its 
characteristic black inclusions and has assumed a deep green color. 
This mineral, as well as the hornblende, which is abundant in the 
gneisses, are both regarded as having recrystallized, the augite material 
coming from the original augite of the gabbro and the hornblende from 
the secondary amphibole so common iu the gabbro. The gneisses are 
thus schistose gabbros in which recrystallization has taken place with 
attendant granulitization. The author points out the fact that in the 
first stages in the alteration of the gabbro scaly hornblende and scapo- 
Hte are formed, while in the final stage they have completely disap- 
peared, and in this latter stage there results a gneiss which bears no 
evidence of having been crushed. 

Notes. — The serpentine near Bryn Mawr, Penna., has resulted by 
the alteration of a peridotite according to Miss Bascom.' The rock of 
the Conshohocken dyke is a typical diabase. 

" Proc. Amer. Acad. Science, 1890, p. 220. 



Reprinted from The American Naturalist, September Ist^ 1896. 
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PETROGRAPHY.' 

Geology of Point Sal, California.— Tbe geology of Point Sal, 
the extreme northwestern comer of Santa Barbara County, California, 
has been carefully worked out by Fairbanks' with special reference to 
the igneous rocks found there. The sedimentary rocks constituting the 
point and the adjacent country are of miocene or later age. They 

^ Edited by Dr. W. S. Bayley, Colby UniverBity, Waterrillt, Me. 
*Bull. Dep. QeoL Univ. of Oal., Vol. 2, p. I. 
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oompiise volcanic ashes, gjpsiferous clays and bituminous shales, the 
last named of which were regarded by Lawson as tuffs. The present 
author declares them to be organic deposits. The igneous rocks 
which penetrate these beds are all basic. They include gabbros, 
peridotites, basalts, diabases and rocks similar to those heretofore de- 
scribed as analdte diabases. These latter are all now considered by 
the author as representing the otherwise practically unknown type of 
the teschenites. The augitic variety of this rock has the general 
structure of the diabases, in which are large poikilitic plates of augite. 
Between the diabasic constituents are polyhedral grains of analcite, 
and, in what appear to have been cavities in the rock-mass, are little 
groups of crystals and crystalline masses of the same mineral. The pla- 
gioclase in the rock is all zonal with nuclei of labrodorite surrounded 
by concentric zones of a more and more acid feldspar, the peripheral 
one being albite. An analysis of a coarse grained specimen gave : 

SiO, A1,0, Fe,0, FeO CaO MgO K,0 Na,0 P^ Ign- Total 
49.61 19.18 2.12 6.01 10.06 4.94 1.04 5.62 .27 3.55=101.39 

which corresponds very nearly to 43.3 per cent feldspar, with a density 
of 2.57, 32.3 per cent augite, 20 per cent analcite, 4 per cent magnetite 
and .04 per cent apatite. All of the analcite b supposed to be an alter- 
ation product of nepheline. 

The basalts of the region include two types. One is the usual variety 
and the other an amygdaloidal and spheroidal variety that is intruded 
by diabases and diabasic gabbros. These last named rocks grade into 
one another. Both contain hornblende, some of which is regarded as 
secondary and some as primary. In addition to the diabasic-gabbros 
there are others associated with peridotites (and serpentines) in such a 
manner that both rocks are regarded as differentiated products of the 
same magma. The gabbro is sometimes massive. At other times it is 
possessed of a gneissic structure, often attended by a striping produced 
by the alternation of augitic and feldspathic bands. The structure is 
concluded, after study, to be the result of stretching. 

Among the other liasic rocks identified in the gabbro- peridotite com- 
plex are anorthosites, diorites, norites, Iherzolites, picrites, sazonites, 
wehrlites, dunites and pyroxenites. Each type is well described and a 
discussion of the banding noticed in many of them is given in some 
detail. 

Lieucite-Basanites of Vulcanello. — ^After studying carefully 
the rocks on Vulcanello in the Lispari Islands, Backstrom' concludes 
> QeoL For. i Stockh. Forhani., XVIII, p. 155. 
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that the greater portion of them are leucite^basanites. They all con- 
tain phenocrjsts of augite, labradorite, olivine and magnetite in a 
groundmasB which is sometimes a hoiocrystalline aggregate of oligo- 
clase, orthoclase, leucite and magnetite, and at other times of numerous 
leucites, small augites and iron oxides in a glassy matrix. The rocks 
are regarded as effusiye types of lamprophyres (minettes or kersantites) 
a supposition which is the more probable from the fact that the effu- 
sives in the Lipari province are mainly feldspathic basalts, andesites, 
liparites and trachytes. Biotite and leucite are thought to be comple- 
mentary minerals — the former separating from a siliceous magma under 
considerable pressure, and the latter from a magma of the same com- 
position under surface pressure, under conditions favorable to the escape 
of the mineralizers fluorine and water. Leucite is not confined to 
rocks rich in potash, nor is it necessarily characteristic of these. Its 
place may often be taken by biotite. 

A Squeezed Quartz-Porphyry.— A squeezed quartz-porphyry 
is described by Bederholm^ as occurring at two places in the Parish of 
Karvia in Province Abo, Finland. In both it appears as dykes cut- 
ting granite. The rock consists mainly of microcline phenocrysts to 
which are often added growths of new microcline in optical continuity 
with the original crystals, phenocrysts of an acid plagioclase surrounded 
in many cases by microcline substance and quartz phenocrysts in a 
groundmass of orthoclase and quartz. The twinning of the microcline 
is more largely developed around quartz enclosures in the phenocrysts 
and near quartz veins than elsewhere in the crystals. The porphyritic 
quartzes occasionally retain their dehenhedral contours, but usually 
they are much deformed in outline and in their optical characteristics. 
Often the quartzes are so shattered that they now constitute lenticular 
areas of a quartz mosaic. The structure of the groundmass is in sev- 
eral types. In the most important one it consists of a micropegmatite 
of orthoclase and quartz containing shreds of chlorite, which in some 
cases are distributed so as to exhibit a fluidal arrangement. The gran- 
ite through which the porphyry cuts is a coarse grained porphyritic 
variety composed of oligoclase, biotite and hornblende. On the con- 
tact with the dyke rocks it is crushed and much epidote is developed 
in it. Under the microscope it presents the usual aspects of a dynam- 
ically metamorphosed rock. In his discussion concerning the name to 
be applied to the porphyry, the author quotes from a letter by Dr. Wil- 
liams in which the prefix ' apo ' is defined as signifying that the rock 

« Ball. Com. Qeol. d*Finknde, No. 2, 1895. 
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to which it refers haa been changed from its original character through 
devitrification. 

Mica-Syenites at Rothschonberg. — Two dykes of miea-sjenite 
cut the phjilite formation near Rothschonberg, Saxony, producing in 
the neighboring rocks contact metamorphism. One of the dykes weath- 
ers spheroidally, and in the kernels of the spheroids fresh material for 
study was afibrded Henderson,^ who found the rock to be composed of 
orthoclase, plagioclase, quartz, biotite, apatite and several accessory 
components. The feldspar and quartz both occur in grains and in 
crystals, the biotite in flakes. An analysis of the rock gave the figures 
below (I). 

The second occurrence differs little from the first Muscovite is pres- 
ent as well as biotite, otherwise the two rocks are practically alike in 
mineral composition. Its chemical composition is shown in (II). 

SiO, A1,0, Fe,0, CaO MgO K,0 Na,0 H,0 CO, 8 Total 

1. 61.40 16.66 7.46 2.08 3.65 2.98 4.75 .76 1.54 .20=101.43 

II. 57.63 16.47 5.37 6.26 4.44 3.12 6.15 .45 2.14 .96=100.97 

The structure of both rocks was panidiomorphic, although the develop- 
ment of secondary quartz renders them now hypidiomorphic. They 
are syenitic aplites. In the neighboring phyllites new biotite has been 
abundantly developed and hornblende has been produced in some 
quantity. The free silica which is abundant in the unaltered phylliies 
has become combined with metallic elements in the altered forms. 
While the percentage of silica in specimens taken at 2 meters and 11 
meters from the contact and at the contact is the same, the free quartz 
in the first is 43.38 per cent of the rock's mass, in the second 38.94 per 
cent and in the third 34.06 per cent. 

Reprinted from The American Natv/ralist, October l8t, 1896. 
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PETROGRAPHY^ 

The Sioux Quartzite of Iowa. — The Sioux quartz! te hae loDg 
been known as the oldest sedimentary rock in Iowa. It has recently 
been studied by Beyer.' It is a white or red vitreous rock with which 
is associated as its upper extension a series of mottled reddish or pur- 
plish-black slates. The quartzites present the usual aspects of indu- 
rated sandstones. The constituent quartz grains are rich in ' quartz- 
needles ' which can be traced directly into rutile spicules. The slates 
are arenaceous. They exhibit no traces of slaty cleavage, though in 
some cases their quartz grains and micaceous constituents are distorted 
in such a way as to testify to a horizontal movement in the rock mass 
containing them. All the slates are mottled by spheroidal masses of 
a lighter color than the body of the rock. These masses are spheroidal 
with the longer dimensions of the spheroids in the bedding planes of 
the shaie. Their lighter color is supposed to be due to the removal of 
iron from those portions of the rock they occupy. Associated with the 
quartzites is a great mass of olivine diabase consisting of a coarse 
grained aggregate of labradorite and oligoclase zonally intergrown 
olivine, augite, biotite, hornblende, apatite and magnetite. Most speci- 
mens are much altered, the components having been changed into the 
usual secondary substances common to diabase. In structure the rock 
varies from the ophitic, in which the plagioclase is older than the 
augite, to the gabbroitic, in which the augite is the older mineral. 
An analysis gave : 

SiO, TiO, Fe,0, FeO Al.O, CaO MgO K,0 Na,0 H,0 P^O^ Total 
42-85 tr 13.66 20.23 6.85 3.42 1.90 5.78 .88 tr =100.57 

The Peridotites of North Carolina. — In connection with a dis- 
cussion of the occurrence and origin of corundum in North Carolina, 
Lewis' gives us an interesting account of the basic rocks associated 
with the gneisses in that portion of the Appalachian belt included with- 
in the limits of the State. These basic rocks, consisting mainly of 

» Edited by Dr. W. S. Bayley, Colby Univereity, Waterville, Me. 

' Iowa Geol. Survey, Vol. VI, p. 69. 

' Bull. No. 11, North Carolina Geol. Survey, 1896. 
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peridotites, occur in small lenticular masses or in narrow strips, which 
are always enveloped in a sheet of schistose talc or chlorite, and thus 
are never in direct contact with the gneisses through which they are 
believed to cut. They are classed as peridotites, pyroxenites and ara- 
phibolites, the former being the most common. The peridotites pre- 
sent several types in each occurrence, all merging into one another and 
forming a single geological unit. The principal types of the perido- 
tites are dunite, harzburgite, amphibole-picrite and forellenstein. All 
are massive, as a rule, though exceptions are noted. The dunite is com- 
posed of olivine grains, octahedrons and rounded grains of picotite and 
chroniite, plates of enstatite, prisms of light green hornblende and 
various alteration products of these, the most common being serpen- 
tine tremolite and chlorite. The Harzburgite and the other perido- 
tites present no unusual features. They appear to be transition phases 
between the dunite and the various pyroxenites among which are rec- 
ognized two types, an enstatite rock and websterite. The enstatite 
rock is made up almost exclusively of enstatite or bronzite and its al- 
teration product talc. An analysis of the enstatite gave : 

SiO, A1,0, FeO CaO MgO MnO H,0 Total 
51.64 .12 9.28 .45 31.93 .56 5.45 99.43 

The amphibolites are composed chiefly of amphibole. The most im- 
portant type is composed of gruss-green hornblende, anorthite and 
more or less corundum. The rock is fine grained and it is usually 
gueissic, although occasionally massive. Transitions through forellen- 
stein into dunite were observed, although the distribution of the rock 
suggests its occurrence in a system of dykes cutting the latter rock. 
The hornblende has the following composition : 

SiO, A1,0, Cr,0, FeO NiO MgO CaO NaO K,0 H,0 Total 
45.14 17.59 .79 3.45 .21 16.69 12.512.25.36 1.34 = 100.33 

Genth called the mineral smaragdite. Dana regards it as edenite. In 
addition to the rocks mentioned above, there are also present in the 
region massive serpenite, which was unquestionably derived from dun- 
ite, talc-schists, and soapstoues derived from enstatite rocks and chlorite 
schists. 

In a second paper* the same author gives his reasons for considering 
these rocks as eruptive in origin. 

Shales and Slates from Wales. — Hutchins' continues his 
studies of clays, shales and slates by an investigation of the nature of 

♦ EUaha Mitchell Sci. Soc. Jour., Pt. II, 1895, p. 24. 
*Geol. Mag., Vol. Ill, 1896, p. 
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shales taken from some of the deepest coal mines in Wales. The 
chemical composition of the particular shale analyzed does not differ 
materially from that of some of the carboniferous shales from other 
coal fields. Physically the deeper shales are not much more compact 
than hard clays. The author reviews the results of his observations on 
shales and slates. He states that what takes place in a rock during its 
progress from clay to shale, is the development and crystallization of 
muscovitic mica and the production of chlorite. He also calls atten- 
tion to the fact that dynamic metamorphism is made to explain many 
phenomena connected with the crystallization of slates, that are capa- 
ble of being explained better by static metamorphism. The spots of 
many contact rocks are now thought to be secretions from a mineral- 
izing solution, depositing in these spherical forms material collected 
from the rock body. By crystallization the spots pass over into cor- 
.dierite, biotite or staurolite crystals. 

Notes. — Gushing" declares that in addition to the rocks described 
by Kemp from the eastern Adirondacks there is a system of diabase 
dykes, which are older than the monchiquites and camptonites of the 
district. 

By melting certain rock powders in the presence of reagents Schrautz^ 
has obtained aggregates of minerals which in most cases are very dif- 
ferent from those composing the original rocks. Eklogite fused in the 
presence of calcium and sodium fluride yielded a mass of meionite, 
plagioclase and glass ; leucitite with calcium chloride gave a mass com- 
posed of a glassy grouudmass and plagioclase ; with the addition of 
sodium fluride and potassium silico-fluride it yielded scapolite, mica, 
magnetite ; with sodium chloride it produced augite, scapoliteand mag- 
netite and a glass matrix. Granite fused with magnesium and calcium 
chlorides and sodium fluoride gave andesine and olivine in a ground- 
mass containing augite. Other rocks treated with other reagents gave 
analagous results. 

As the result of a series of experiments made with the view of dis- 
covering a medium with a very high specific gravity that will not at- 
tack sulphides, Retgers^ finds that the acetate and the mixed nitrate 
and acetate of thallium are both neutral toward sulphides. The for- 
mer is available for separating minerals with a density below 3.9, and 
the latter those with a density below 4.5. 

•Trans. N. Y. Acad. Sd., XV, 1896, p. 249. 
^ Neues Jahrb. f. Min., etc., 1896, 1, p. 211. 
* Neues Jahrb. f. Min., etc., 1896, 1, p. 213. 
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In an article in the Neues Jahrbuck Bauer* gives a German trana- 
scriptton of his article** on the rocks associated with the jadeite of 
Turmaw, Burmah. 

Schroeder vander Kolk" describes briefly a series of rocks collected 
bj Martin in the Moluccas. In the southern part of Amboina the 
rocks are mainlj granite and peridotite, while in the larger northern 
part thej consist of modern volcanics, as thej do also on the other 
islands studied. These rocks are principally dacites and liparites, but 
on one island andesites occur. Both the dacites and the granite con- 
tain cordierite. The dacites are pyroxene and biotite varieties. The 
andesites are pyroxenic ; mica schists, breccias and limestones occur 
also on the islands. The residue left after treatment of the limestone 
with acid contains quartz, sanidine, plagioclase, biotite, amphibole, 
orthorhombic pyroxene, hematite, garnet, cordierite, sillimanite and 
pleonost. 

' Neues Jahrb. f. Min., etc., 1866, I, p. 19. 

" Cf. American Naturaust, Jane^ 1896, p. 478. 

^Ub., 1896, 1, p. 152. 

Reprinted from The American Naiuralid, December 1st, 1896. 
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